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METAL-MINE ACCIDENTS DURING THE CALENDAR 
YEAR 1914. 


Compiled by Atsert H. Fay. 


INTRODUCTION. 


The death rate in the metal mines of the United States in 1914 
shows a slight decrease from the record of any previous year, the 
total number killed, as reported to the Bureau of Mines by the 
operators, being 559, as compared with 683 in 1913, 661 in 1912, 
and 695 in 1911. The number of men employed during 1914 was 
158,115, as compared with 191,276 in 1913, 169,199 in 1912, and 
165,979 in 1911. The fatality rate was therefore 3.54 per 1,000 men 
employed, as against 3.57 per 1,000 for 1913, 3.91 for 1912, and 4.19 
for 1911. 

Fatality figures for the calendar years 1911, 1912, 1913, and 1914 
for all mines and quarries in the United States follow: 


Number of men employed and number killed in and about all mines and quarries in the 
United States, 1911 to 1914. 


Number killed. 
Number 
Kind of mines. employed. Per 1,000 
ot: em- 

ployed. 
158,115 559 3.54 
763,185 | 2,454 3.22 
87,936 180 2.05 
1,009,236 | 3,193 3.16 
1,045,198 | 3,651 3.49 
004,966 | 3,234 3.22 
Total for 1911............---.- cute Roath Mia uatytatet se seaatag ay dy gee ane Eat 1,005,281 | 3,602 3.58 


DECREASE IN FATALITY RATE IN 1914. 


The total number of persons killed in the metal mines during 1914 
was less than in 1913, but there were about 33,000 less men employed. 
The fatality rate, however, shows only a slight decrease, from 3.57 
in 1913 to 3.54 per 1,000 employed during 1914. A number of the 
States show a slight increase, but most of the principal mining States 
show marked decreases. The States that show a reduction of 50 
per cent or more include Kansas, Oregon, and Virginia. Of those 
showing more than 20 per cent decrease, and less than 50 per cent, 
Alaska, Minnesota, New Jersey, and South Dakota may be mentioned. 
Arizona shows a decrease of 14 per cent, and Missouri and New York 
each 13 per cent. Nevada and Montana are the only States showing 
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a continuous reduction in fatality rates during the four years that 
the bureau has been collecting accident statistics. 

These reductions are to be accounted for largely by the introduc- 
tion of safety appliances, better supervision, a stricter enforcement of 
rules and regulations, and a closer observance of State laws. Prac- 
tically all of the larger companies, and many of the smaller ones, 
have done much in safeguarding their employees, and have helped 
to spread the “‘safety-first’? movement. By first-aid treatment 
many slight injuries have been properly dressed, so that pain has 
been relieved and a cure effected in a short time, with the added 
result that many minor injuries have been kept from becoming 
serious or fatal. 

The number of fatalities and the number killed per 1,000 employed 
in the metal mines of the United States during each of the years 1911 
to 1914 are shown in the following table: 


Number of men killed] and number killed 1,000 employed in and about the metal 
mines in the United States during the years 1911, 1912, 1913, and 1914. 


Number killed. 


1911 1912 1913 1914 


State. 


ployed. ployed. ployed. ployed. 
Mlahema.s 20352-52825 2505552 10 2.44 33 6. 84 22 4.22 4.78 
Alaska... (2) (4) b21 10. 97 25 3.13 19 2.38 
AMONG W555 555255 ceca cewioesciae 70 5. 48 67 4.30 86 5.22 4.50 
Arkansas, Indiana, Louisi- . 
ana, Rhode Island, and 

West Virginia.........-..., 3 4. 67 1 1.01 if 1.21 1 2.12 
California. ...... ae 38 3. 49 40 3. 88 52 4.53 41 4.20 
Colorado. 43 4.13 48 5. 40 44 2. 76 47 5.09 
Florida. 9 2.09 6 1.34 l4 3. 09 10 3.47 
Georgia 2 2.00 (ye eee 1 2.25 1 3.28 
Idaho.. 23 4.7 29 4. 66 24 4.16 25 4.76 
p11) - a ee eS eee 1 1.18 1 2.27 1 1.96 QU. .scntanee 
VOWS .occesvccscastavereseaee 1 4.10 Oliccsccewa’s O lisesaceees @ f. wunwagues 
pe eee 2 2.74 2 2.41 4 6.58 1 3.17 
ROntucky. sisicicscicwsccseccws. 3 6.51 1 2.17 O lecccescees 2 9. 05 
Michigan... . sisiets 134 4.24 96 3. 26 82 2.91 9 3.63 
Minnesota 76 4.59 50 3. 02 63 3.22 43 2. 43 
Missouri. . 38 3. 84 36 3.16 34 3. 49 25 2.95 
Montana. 62 4.65 50 3.75 64 3.28 39 2.99 
Nevada... wa actu 50 8.05 34 4.51 25 3. 42 22 3,23 
New Hampshire. ............ O iecveasnes 1 11.11 Ol ecccccwce © licencanage 
New Jersey........ cchesus else 23 13. 23 13 7.9 8 5.58 4 2. 93 
NOW: Momo sc. sac cewseencsd ll 4.49 13 5. 20 28 7.43 5 2.06 
NOW YOrk< 22 2ccsse2sccaccce 10 3.12 17 6. 27 14 4.19 ll 3. 66 
North Carolina............... 4 4.01 1 94 4 3. 43 8.05 

Ohio ONsssitecac | 1 3. 23 OW. odsacsece 0 

O lecseda seas 2 3.70 1 1. 56 3 

2 1. 43 1 -95 | 3 2. 22 1 

1 1.16 2 2. 62 | Oilsssesaasac 0 

8 3.18 6 3. 06 8 3.83 4 

10 | 2.25 12 3. 45 10 3.17 18 

ON Gamiedacites ONecescceces| 1 2. 86 0 

49 6, 36 41 4.85 36 4.59 29 

Diiskcsus ccs 2 11. 05 1 6.99 0 

6 | 1, 51 4 1,59 12 4. 62 2 

3 1.91 4 3. 06 4 3. 07 0 

3 | 1,05 22 5.74 1l 2. 54 ll 

Oi soseannien | 4 6.04 Oileccvessece 0 

Totals ci2ic. 2s cca 695 4.19 661 3.91 683 | 3.57 | 559 

@ Not reported. > Placer mines not included. Snow slide killed 9 men. 


ve 


METAL-MINE ACCIDENTS DURING YEAR 1914. 5 


SCOPE OF STATISTICS. 


The following tables giving the accidents in the metal mines in 
the United States for the calendar year 1914 have been compiled by 
the Bureau of Mines from reports received directly from the opera- 
tors, except in the case of Alaska and New York. In the compila- 
tion of these figures the size of the mines was not considered, and 
the figures cover reports from prospectors, development companies, 
and producing mines. 

Although the Bureau of Mines is authorized to collect data relating 
to accidents at mines, there is no Federal law compelling operators 
to render such reports. However, the majority of the operators 
promptly and cheerfully replied to the bureau’s requests for infor- 
mation. The tabulated statistics represent 4,805 operators who 
actually worked their mines during tho year. As far as can be ascer- 
tained, all of the large companies made out detailed reports, so that, 
measured on the basis of production, the statistics represent the 
industry. 

The tables in the following pages are arranged so as to represent 
five divisions of the mining industry, as follows: 

Copper mines.—All of the copper mines and prospects that were 
reported in operation in the various copper-producing States are 
included ‘in this group. The list represents 585 operators. 

Gold and miscellaneous metal mines.—Under this heading are the 
gold mines, both lode and placer, silver mines, lead-silver mines, 
gold-silver mines, the lead and zinc mines other than those in the 
Mississippi Valley, and mines working ores of quicksilver, man- 
ganese, tungsten, vanadium, chromium, etc. Pyrite mines are 
included in this class, as the cinder is used in some of the metallurgical 
works for its iron and copper content. Bauxite mines, because 
bauxite is the principal source of metallic aluminum, are classed 
under this division. This group represents 3,536 operators, who 
reported their mines as active part or all of the year. 

Iron mines.—All of the important iron mines, representing 196 
operators, are given in the tables showing statistics relating to iron 
mining. 

Lead and zine mines ( Mississippi Valley).—The lead and zine mines, 
represented by reports of 248 operators of that region, are grouped 
together as representing an industry in which general conditions are 
similar. 

Miscellaneous mineral mines.—The miscellaneous mineral mines, 
representing 240 operators, include those for asbestos, asphaltum, 
barite, feldspar, garnet, graphite, gypsum, kaolin, mica, phosphate 
rock, quartz, talc, salt, and soapstone. Coal mines are not included 
in this classification. 
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PUBLICATION OF ACCIDENT STATISTICS. 


In publishing these statistics the Federal Bureau of Mines has no 
intent of encroaching on the field covered by the annual or biennial 
reports of State mine inspectors or mining departments. The bureau 
hopes, however, that the distribution of the information will help to 
establish a uniform basis for recording and reporting mine accidents, 
the number of men employed, and the number of days’ work per- 
formed. When all mine-accident statistics are thus placed on the 
same basis, the making of comparisons and the drawing of conclusions 
will be rendered much easier. 

The plan that is proposed as most likely to assure the procuring of 
satisfactory statistics is that of cooperation between the Bureau of 
Mines and the inspectors or other appropriate representatives of the 
States. This cooperation will insure such uniformity in method and 
results as will make the data for each State comparable with the data 
of any other State and the data for the mining industries of the United 
States comparable with those of the mining industries in other 
countries. Also, this plan has the merits of avoiding duplication of 
labor and expense and of insuring satisfactory results at minimum 
cost to both the Federal Government and the several States. 

As bearing on the difficulties that attend the compilation of com- 
parable figures, attention is called to the fact that a number of States 
have no inspectors for metal mines and there is a lack of uniformity 
in the reports issued by the various States that have inspectors. 
The fiscal years of the States are not uniform, some ending in June, 
others in September or October, and still others conforming to the 
calendar year. 

In those States having an inspection service the fatality figures 
given herein were submitted to the various inspectors for verification, 
and from nearly all the bureau has received hearty cooperation. 
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Only a few of the States collect statistics covering serious injuries, 
and still fewer give any attention to slight injuries, so that on these 
points it is impossible to check closely. Although the total number 
of deaths reported in the various States agrees closely with the 
inspectors’ reports, there is some variation as to the classification. 

The Bureau of Mines will be glad to receive suggestions from State 
inspectors, and from any person interested in mining, as to the form 
in which the statistics can be presented most effectively and as to 
the method of making their publication most useful to the mining 
industry. 

COPPER MINES. 

The figures given in Tables 2, 4, and 6 are compiled from reports 
of 585 operators of copper mines employing 44,686 men, of whom 
31,265 were employed underground and 13,421 on the surface. Of 
the 585 operators, 371 were working prospects and small mines in 
which less than 1,000 days’ labor was performed. The other 214 were 
operators of mines where 1,000 or more days’ labor was performed. 

The total number of deaths and injuries due to accidents, and the 
rates per 1,000 employed, as reported (Table 1) are as follows: 
Deaths, 165, or 3.69 per 1,000 men employed; serious injuries, 2,037, 
or 45.58 per 1,000; slight injuries, 11,330, or 253.55 per 1,000. Of 
the total number of fatalities, 147 occurred underground, making the 
rate per 1,000 employed 4.70. The number of surface fatalities was 
18, or 1.34 per 1,000. 

Although the ratios of serious and slight injuries for this group of 
mines appear exceedingly high, this is not so much due to greater 
hazards as to the fact that the copper mines are worked by well- 
organized companies practically all of whom have a safety depart- 
ment in charge of a competent safety engineer. The result is that 
accurate records are kept, and it is believed that the records shown 
by both the copper and iron mines of the United States represent 
more nearly the actual hazard in the mining industry than do the 
records for any other group. One class of injuries in the copper- 
mining industry that increases the accident rate is due to the char- 
acter of the ore handled in the Lake Superior district. Much of the 
rock in this district contains metallic copper and the men receive 
many cuts and scratches in handling it. 


GOLD AND MISCELLANEOUS METAL MINES. 


The accidents in and about the gold and miscellaneous metal mines 
are compiled in Tables 2, 4, and 7 from the reports of 3,536 operators, 
employing 48,438 men, of whom 35,432 were underground and 
13,006 surface men. The number of deaths and injuries due to acci- 
dents and the rates per 1,000 employed (Table 1) are as follows: 
Deaths, 179, or 3.70 per 1,000 men employed; serious injuries, 911, 
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or 18.81 per 1,000; slight injuries, 4,690, or 96.82 per 1,000. Of the 
total number of fatalities, 154 occurred underground, or 4.35 per 
1,000, and 25 on the surface, or 1.92 per 1,000. 

The rates of serious and slight injuries are low when compared 
with the corresponding rates at iron and copper mines. The differ- 
ence may be explained largely by the fact that this group includes 
many prospects and small mines that keep no records, and many of 
the mines are in States where there is no inspection and the operators 
do not have to report accidents. At such mines accidents that are 
not serious are forgotten, but fatal accidents are remembered and 
reported. For their own protection the majority of the larger com- 
panies operating gold, silver, and lead-silver mines in the West have 
hospital service and medical aid for their employees and are keeping 


excellent records. 
IRON MINES. 


The figures given in Tables 2, 4, and 8 are compiled from the reports 
of 196 iron-mine operators, who employed 44,807 men, of whom 
24,847 were employed underground and 19,960 on the surface, includ- 
ing those engaged in steam-shovel work. The number of deaths 
and injuries resulting from accidents in these mines (Table 1) is as 
follows: Deaths, 148, or 3.30 per 1,000 men employed; serious injur- 
ies, 1,851, or 41.31 per 1,000; and slight injuries, 6,922, or 154.48 
per 1,000. Of the total number of fatalities, 120 occurred under- 
ground, or 4.83 per 1,000 employed, and 28 employees were killed 
while engaged in surface work, making this rate 1.40 per 1,000. 

The injury rates at the iron mines, as at the copper mines, appear 
high but, as has been stated, the iron mines are operated by well- 
organized companies, who are conducting a safety campaign and are 
keeping excellent records of accidents. The accident hazard has not 
increased, but the records are so well kept that the real hazard of the 
mining industry is being brought out. 


LEAD AND ZINC MINES. 


The lead and zine mines for which data are compiled include those 
in the Mississippi Valley only. The lead and zine mines of other 
States are grouped with miscellaneous metal mines on account of 
the difficulty of making a distinct classification, as in many places, 
for instance, in the lead-silver mines in the Coeur d’Alene district of 
Idaho, lead and zinc occur as associated metals in silver ores. The 
Mississippi Valley lead and zinc mines form a class by themselves 
and are easily segregated. 

The figures given in Tables 2, 4, and 9 are compiled from the reports 
of 248 operators, employing 10,935 men, of whom 7,609 were em- 
ployed underground and 3,326 on the surface. Of the 248 operators 
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reporting, 67 operated small mines and prospects at each of which 
less than 1,000 days’ labor was performed. 

The total number of deaths and injuries due to accidents as 
reported (Table 1) is as follows: Deaths, 40, or 3.66 per 1,000 men 
employed; serious injuries, 146, or 13.35 per 1,000; and slight 
injuries, 1,605, or 146.78 per 1,000. Of the total number of fatalities, 
37 occurred underground, making the rate 4.86 per 1,000 men 
employed below the surface. The surface fatalities were 3, or 0.90 
per 1,000 employed. 

The fatality rate for underground employees in the lead and zinc 
district is slightly higher than for any other group. The serious 
injuries do not appear so high, but this again may be accounted for 
largely by the fact that many of the mines are operated by small 
companies, and it is doubtful whether complete records are being 
kept. The slight injuries, however, follow closely after those at 
iron mines although they are not quite so high. 


MISCELLANEOUS MINERAL MINES. 


The reports of 240 operators of miscellaneous mineral mines are 
compiled in Tables 2, 4, and 10. These mines employed 9,249 men, 
of whom 2,465 were employed underground and 6,784 on the surface. 
The total number of deaths and injuries due to accidents reported 
(Table 1) is as follows: Deaths, 27, or 2.92 per 1,000 employed; 
serious injuries, 128, or 13.84 per 1,000; and slight injuries, 596, or 
64.44 per 1,000. When compared with the rates for the copper and 
iron mines, these ratios seem exceedingly low. The reports received 
indicate that this difference is largely explainable by the mines being 
small and not keeping complete records. Most of the mines are in 
States where there are neither State inspection nor compensation 
laws, and operators are not obliged to keep accident records or to 
report accidents. Furthermore, about 75 per cent of the men are 
employed on the surface, the hazards being thus reduced to those of 
quarry operations. The figures for 1914 show a higher injury ratio 
than for previous years, indicating that the educational campaign is 
resulting in more complete records being kept. 


ACCIDENT STATISTICS BY STATES. 


A compilation of the accident statistics, by States, is given in 
Tables 3, 5, 11, 12, and 13, representing 4,805 operators employing 
158,115 men, of whom 101,618 were employed underground and 
56,497 on the surface. The total number of fatalities and serious 
and slight injuries due to accidents is as follows: Deaths, 559, or 
3.54 per 1,000 men employed; serious injuries, 5,073, or 32.08 per 
1,000; and slight injuries, 25,143, or 159.02 per 1,000. Of the total 
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number of fatalities, 466 occurred underground, or at the rate of 
4.59 per 1,000, and 93 were killed on the surface, or 1.65 per 1,000 
employed. 

The great irregularity of the ratio between serious and slight 
injuries in different States is evident. The reason for this difference 
is discussed under the heading, ‘‘Serious and slight injuries,” where 
extracts from State laws are given. 


CAUSES AND DISTRIBUTION OF ACCIDENTS. 


In Tables 15 and 16 is given the percentage of deaths and injuries 
due to any one cause in each group of mines and for all of the mines 
combined. It will be noted, for instance, that 50 per cent of the 
deaths in lead and zinc mines, 34.93 per cent of the serious injuries, 
and 15.70 per cent of the slight injuries were due to falls of rock or 
ore from roof or wall. A similar comparison may be made for any 
group of mines for any one of the 41 causes enumerated. This table 
also shows that approximately two-thirds of the total deaths and 
injuries that occurred in and about metal mines were caused as 
follows: 

Of the fatalities, 37.56 per cent was due to falls of ore or rock 
from roof, wall, or bank; 16.11 per cent to falling down stope, shaft, 
winze, or bank; 10.73 per cent to explosives; and 8.96 per cent to 
haulage systems. 

Of the serious injuries, 32.48 per cent was due to falls of roof, wall, 
or bank; 16.38 per cent to car and haulage systems; 10.97 per cent to 
timber and hand tools; and 7.94 per cent to machinery. 

Of the slight injuries, 34 per cent was due to falls of roof, wall, or 
bank; 12.54 per cent to car and haulage systems; 12.29 per cent to 
timber and hand tools; and 7.88 per cent to machinery. 

Mine fires caused 10 fatalities in 1914, none in 1918, 1 in 1912, and 
37 in 1911. Fatalities due to falling down shaft were 34, as com- 
pared with 26 in 1913, 40 in 1912, and 57 in 1911. 


SERIOUS AND SLIGHT INJURIES. 


The definition of an accident, a fundamental consideration, varies 
widely among mining companies and is far from the same in the 
laws of all States requiring reports. One operator or State may 
require a detailed report of any casualty, however slight, that delays 
the worker or that draws blood; another may not consider an acci- 
dent worthy of record that does not come to the attention of the 
foreman or shift boss. 

The list of reportable accidents has been increased so much within 
the last three or four years by the enactment of compensation laws, 
by closer inspection, and by the companies themselves that statistics 
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seem to show a far greater number of casualties now than in the past. 
However, it is essential that every company have a record of any 
accident that may result in a serious injury for which compensation 
may be claimed, and also to prevent unjust claims arising, as then 
any case can be traced to its origin, and the records will show full 
details. As many companies require a record of all injuries, it is not 
as easy as it formerly was to substantiate unjust claims. The use 
of minute and detailed classification is especially noteworthy in the 
Lake Superior district. 

The distinction made in this paper between a serious and a slight 
injury is entirely arbitrary. A line had to be drawn somewhere, 
and hence a serious accident is considered in this report as one that 
would disable a man and keep him from duty 20 days or more. This 
class includes such injuries as broken arms and legs, loss of eye, and 
severe cuts and bruises. 

A slight injury is considered as one that involves a loss of time of 
not less than 1 day nor more than 20 days. Under this class may be 
placed such injuries as cuts, sprains, mashed fingers, bruises, dirt in 
eye, slight burns, effect of powder smoke, etc. Of course any slight 
injury may be infected and thus become a serious accident as defined 
above. 

In some States there is no law whatever requiring a record of 
injuries or a report to any industrial or insurance board, commissioner 
of labor, or inspector, whereas in other States strict laws govern this 
feature. In those States where there are such laws the majority of 
the mining companies keep excellent records from which reports for 
the Bureau of Mines are compiled, and it is in these States that the 
injury ratio in many cases is very high. Unless all States report on 
the same basis, just comparisons can not be made. 

In making comparisons of serious and slight injuries in the various 
States, it is necessary to take into account the laws governing the re- 
port of such injuries. (See pages 89 to 96, inclusive.) One State may 
report fatal and serious injuries only, but without defining a ‘‘serious 
injury,” and require no reports for slight injuries. One State may 
require reports of all fatalities and injuries incapacitating the employee 
for 1 week; others may specify the reporting of accidents causing dis- 
abilities ranging from 1 to 14 days. Thus one State may report, 
perhaps, only 25 per cent as many injuries as some other States in 
which the mining industry is of no greater magnitude. At first glance 
it would appear that mining is much safer in the former State than 
in any of the latter, but this, however, is a wrong conclusion. The 
major difference is largely a matter of recording and reporting the 
serious and slight injuries. The mining risk or hazard in one State 
as a whole does not vary much from that in any other, if the same 
tonnage of material is handled and an equal number of men employed. 
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Many of the States now have compensation laws, and in order to 
conform with their classifications the bureau’s classification of serious 
and slight injuries for 1915 will be on a 14-day (2-week) basis instead 
of 20 days, as at present. The new classification of injuries will 
include three types, as follows: 

1. Fatal. 

2. Serious (time lost, more than 14 days): 

(a) Permanent disability. 
Total. 
Partial. 

(b) Others. 

3. Slight (time lost, 1 to 14 days, inclusive). 

Permanent total disability.—Loss of both legs or arms, one leg and 
one arm, total loss of eyesight, paralysis or other condition perma- 
nently incapacitating workman from doing any work of a gainful 
occupation. 

Permanent partial disability.—Loss of one foot, leg, hand, eye, one 
or more fingers, one or more toes, any dislocation where ligaments 
are severed, or any other injury known in surgery to be permanent 
partial disability. 

TABULATED STATISTICS. 


The tables of statistics of metal-mine accidents in the United States 
during the calendar year 1914 follow. 
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METAL-MINE ACCIDENTS DURING YEAR 1914. 


TasLE 2.—Number of men killed and injured in and about all metal and miscella 
NUMBER KILLED. 


year 1914, 
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raise, or stope. 


Run of ore from chute or 
comotives or drills). 


Falling down chute, winze, 
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@ Casualty rate per 1,000 employed is based on underground employees for underground accidents, and 
on surface employees for surface accidents, 
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neous mineral mines (except coal mines) in the United States during the calendar 
by causes. 
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Tase 2.—Number of men killed and injured in and about all metal and. miscellane 
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«Casualty rate per 1,000 employed is based on underground employees for underground accidents, and 
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ous mineral mines (except coal mines) in the United States during the calendar year 1914, 
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TABLE 3.— Number of men killed in and about all metal and miscellaneous mineral 


State. 


Fall of rock or ore from roof 
Rock or ore while loading at 
working face. 


Colorado... 
Connecticut. 
Florida. 
Georgia. 
Idaho. 
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Main@. . 5 6.jscs502cifeciceess 
Maryland.........-.|..-..-- 
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New York.......... 
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Wyoming.......... 
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mines (except coal mines) in the different States during the calendar year 1914, by causes. 
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TABLE 3.— Number of men killed in and about all metal and miscella: 


neous min 


by causes— 


State. 


Mine cars, mine locomotives, 
or aerial trams. 


Railway cars and locomo- 


tives. 


Run or fall of ore in or from 
ore bins. 


Falls of persons. 


Electricity. 


Other causes. 


Total, surface. 


Nevada... 
New Hamre 
New Jersey... 
New Mexico. 


Oklahoma. 
Oregon.... 


South Dakota. 
Tennessee. . . 
Texas.... 
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TaBLE 4.—Number of men killed in and about the various groups 


COPPER MINES. 


State. 


Alaska 
Arizona... 
California... 
Idaho... 
Michigan 
Montana 
Nevada..... 
New Mexico. 
Witahs sucuscs 
Washington. . 
Other States @ 


Total, 1914...) 


Total, 1913.... 
Total, 1912... 
Total, 1911.... 


Cc 
Colorado. . 
Georgia... 


Montana... 
Nevada... 
New York 


Tennessee. . 
Texas. 
Utah... 
Virginia... 

Washington. 
Wvoming...- 
Other States > 


Total, 1914... 
Total, 1913... 
Total, 1912.... 
Total, 1911.... 
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TaBLE 4.— Number of men killed in and about the various groups of 
COPPER MINES. 


State. 


S $ 

Ee le 
ALE 
ga 13. |S 
7o- | &g | &8 
£3 | ¢% | $2 
Eg | 6? | =5 
ge > & 
g5') eo hg 
2 =z a 
p| 3 5 
= 4 = 
22 23 24 


Michigan. 
Montana. 
Nevada... 


Washington. . 
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Falls of persons. 
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Other causes. 


Total, surface. 
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Total, 1914... 
Total, 1913... 
Total, 1912... 
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Arizona. . 
California. 


New Mexico... 
New York.... 
North Carolina. 
Oregon........ 
South Dakota. . 
‘Tennessee. . . 
Toxas.. 
Utah.. 
Virginia... 
Washington. 
Wyoming... 


Other States ¥...... 
Total, 1914.../........ 
Total, 1913.... 2 
Total, 1912... 3 
Total) 1911... 3 


@ Includes Colorado, Maryland, Oregon, South Dakota, Tennessee, and Wyoming. 
6 Includes Alabama, Arkansas, Maryland, New Jersey, and South Carolina, 
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TasLe 4.—Number of men killed in and about the various groups of 
IRON MINES. 
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Alabama........... 
Michigan... : 
Minnesot 
Missouri. 
New Jers 
New York. 
Pennsylvani 
Tennessee. 
Virginia. 
Wisconsi 
Other States 

Total, 1914... 


Total, 1913 
Total, 191 


LEAD AND ZINC MINES. 
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Oklahoma. .......-. 1 
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© Includes Arkansas and Kentucky. 
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mines in the United States during the calendar year 1914, by causes—Continued. 
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TABLE 4.—Number of men killed in and about the various groups of 


IRON MINES. 

Surface. 
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Michigan. 
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Mirginin. 5c. <cshece| ess seca 
Wisconsin <%,. assct]ncosses|etsiese 


Total, 1914... 1 1 
Total, 1913... Ble wcecasa 
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Total, 1913 1 
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MISCELLANEOUS MINERAL MINES. 


All States, 1914 
All States, 1913.0... 


@ Includes Arizona, California, Connecticut, Georgia, Idaho, Kentucky, Maryland, Massachusetts, Mon- 
tana, Nevada, New Mexico, North Carolina, Ohio, Utah, Washington, and Wyoming. 
® Includes Arkansas and Kentucky. 
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mines in the United States during the calendar year 1914, by causes—Continued. 


IRON MINES. 
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TaBLe 11.—Number of men seriously injured in and about all metal and mis 


the calendar year 


State. 


Alabama 
Alaska a, 
Arizona. 
Arkansas... 
California... 
Colorado... 
Connecticut. 
Florida. ... 
Georgia... 
Idaho. 
Illinois. ... aa 
Indiana, Touisiana, 

and West Vir- 

ginia...... 
Towa.... 
Kansas... 
Kentucky. 
Maine 
Maryland... 
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Michivan.... 
.finnesota. 
Missouri. 
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Nevada.. 
New Hamps 
New Jersey... 
New Mexico. 


Ohios 22.522. 
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South Dakota. 
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Wyoming. 


Total, 191 
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Underground. 
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669 191 93 175 5 45 
SIN 226 145 219 7 86 
579 201 113 203 7 51 
606 161 105 190 3 106 
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cellaneous mineral mines (except coal mines) in the United States (by States) during 
1914, by causes. 


Underground—Continued. Shaft. 


Breaking of cables. 
Overwinding. 


Objects falling down shafts. 
Skip or cage. 
Other causes. 


Suffocation from natural 
gases. 

Stepping on nail. 

Other causes. 

Total, underground. 

Falling down shafts. 


Mine fires. 
t& | Inrush of water. 


~ 
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~ 
a 
S 


Google siiseren ientcks 


38 


METAL-MINE ACCIDENTS DURING YEAR 1914. 


Tae 11.—Number of men seriously injured in and about all metal and miscel 


the calendar year 


State. 


Arizona.......-- 
Arkansas.....--.-.-! 


Tllinois.....---..--- 
Indiana, Louisiana, 
and West Virginia 


Kentucky 
Maine.... 
Maryland....... 
Massachusetts. . 
Michigan....... 
Minnesota.... 
Missouri... 
Montana.. 
Nevada....... 
New Hampshire... 
New Jersey..... 
New Mexico... 
New York.... 
North Carolina. 
Ohid.2.5.0i005 
Oklahoma. . 
Oregon....... 

Pennsylvania... 
South Carolina. 
South Dakota 


Vermont. 
Virginia. ... 
Washington. . 
Wisconsin... : 
Wyoming.....-.... 

Total, 1914... 


Total, 1913.... 
Total, 1912 


Surface (shops and yards). 


Mine cars, minelocomotives, 


or aerial trams. 


Railway cars and locomo- 
tives. 


Falls of persons. 


Run or fall of ore in or from 
ore bins 


s | 

os 

é 

& 

s Tn es 
ei, e}ele |i] § 
eth ae Ne | ae Te 
Rial s | Spe ts 
wp re Ooe 

27 | 28 | 2 | 30 


Total) 1911.... 


5 91 6 83 
19 87 6 63 
16 |... 2-0 2c]enewrcea|eccenere 


Rae 


eT tt 


i 


-_ 
Qa 
J 


eesk 


Pane 


aE aow 


on 


a2 


— 
eR od 


107 199 
104 123 
92 182 


Google 
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taneous mineral mines (except coal mines) in the United States (by States) during 
1914, by causes—Continued. 
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Tas_e 12.— Number of men slightly injured in and about all metal and miscella 


calendar year 1914, 
Underground. 
'-— ~ 
S 3 § 5 a 
6 bo ° been 
g 2 : | 22 
& 3 eh og ; og | 3 £5 
ce; | 3 & g =8 ; 3 = 
83 air I Bn Ed 25 
State S| ae z é of eg § Sy 
: Be ea se = | g& | <3] 3 £3 
“5 © ; Lary ea i = 
PI E5 5 3 g 84 S$ g bg ra 
e ad ve = Sg me ne bo 3S £§ 
s g g 3 5 ° a] 54 £¢§ 
= it 3 e 3 = a = 3 38 
a 8 a % a a Ej = 2 3— 
& a4 & iS) i oa ia} a i) a 
1 2 3 4 5 6 7 8 9 10 
Alabama........... 
AlgskaiGs oi... .o0 520 
Arizona. .5,.5.-225 
Arkansas 
California 
Colorado .... 
Connecticut... : 
Plorida.<.222-20.2 
GOOTBIBL . o.ssccs52ccfocec ness 
Idaho... 
Niingis.. ss. 6coss. 3 15 Bi. sracces 4 2 1 Bin csaqes 1 
Indiana, Louisiana, 
and West Virginia.|........ 
TOWA. s5.c0sceseesds 2 
Kansas......-. 4 12 
Kentucky. ......0-e/eesceree 
MAINO, ce ass cxep tal eieaeies 
Maryland. : 5 ..cic6jesleasies'sne is 
Massachusetts. .....]....---- 
Michigan...... -| 1,065 
Minnesota... 479 
Missouri..... 172 
Montana....... OT 
Nevada........ ‘ 157 
New Hampshire....|.....--- 
New Jersey... 67 
New Mexico. 7 
New York. ...- 25 
North Carolina 8 
Ohio: ..02225 52 3 
Oklahoma. 30 
Oregon... 6 
Pennsylvania. ......]....-.--|-- 
South Carolina... ..|..------ 
South Dakota. . 101 
Tennessee... 38 
Texas..<.- 6 
Utah...... 139 
Vermont... 2 
Virginia. ...- 20 
Washington. 2 
Wiseonsin... ss 68 
Wyoming........-- 1 
Total, 1914... 204 | 2 634 632 556 | 1.313 47 159 
Total, 1913... 244 3,016 721 973 121 53 400, 
Total, 1912. 246 2,732 740 928 1,410 32 420 
Total, 1911.... 242] 2,924 veri 876 | 1,207 30 576 


@ Placer mines not included. 
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neous mineral mines (except coal mines) in the United States (by States) during the 
by causes. 


Underground—Continued. Shaft. 
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TaBLE 12.—Number of men slightly injured in and about all metal and miscel 
calendar year 1914, 


Surface (shops and yards). 


State. 


tives. 


or aerial trams. 
Railway cars and locomo- 


Run or fall of ore in or from 
ore bins. 
Hand tools, axes, bars, etc. 


Minecars, mine locomotives, 
Falls of persons. 

Stepping on nail. 

Other causes. 

Total, surface. 


Electricity. 


8 
8 
PS 
& 
8 
8 
8 
8 
s 


Alabama.........-. 
Alaska 4,. 
Arizona... 
Arkansas. 
Califorr ia 


jana, 

and West Virginia. 2 
TAWS ceed eevee kes lecearese 
Kansas... ::.2scesc2 ile. cebed 
Kentucky.......... rie 
Maine.2s-..ssciacet Pei ecsey 
Maryland... 20. .c8clic ese wad 
Massachusetts...... 2.0.2.2. | 
Michigan........... 30 | 
Minnesota.......... 15 
Missouri... 
Montana. . 
Neovads.oc.2-.2035 
New Hampshire....|......-- 
New Jersry........- } 
New Mexico........ 
New York.......... \ 


ON 5054 oe ets bes oft 
Oklahoma. 
Oregon...... 
Pennsylvania. 
South Carolina... 
South Dakota... 
‘Tennessee... 


BSS 


Vermont... 
Virginia. ...... 
Washington. 
Wisconsin... 
W voming 


Total, 1914.... 191 75 74 | 
Total, 1913... 28 g 

Total, 1912.... 300, 117 499 25 369 603 
Total, 1911... 135 42 100 | aries xan (mde eda] abe eees 22 289 | 1,048 


$3! 2.8. 
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@ Placer mines not included, 
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laneous mineral mines (except coal mines) in the United States (by States) during the 
by causes—Continued, 


Open pit. 


ra } 3 o. 
6 =] | 3 g Sz 
5 8 | “dl a =e 
we 8 5 | 88 
8 ast & (33 
& 23 2 | oa] bsg 3 Grand total. 
Ss Eo _ a 9 sa |o3 = 
roe | 2/53/28 a 
3 PE: 4 z 2 |so|ea ~l¢|g 
= Se 3 E =S|/>5 4 4 g 
a re a a kG = 3 S 
S 2 Ie (een $3/%3 FA ° 
Ss a S SS: [Sal es : 
3a | 2 a oe 3S Z co 3 
= 2/2/2/3/s |s2/8/2/2/ 3 
co ice] n & & |e = 3) ice) 3° is) 
35 39 40 41 1914 | 1913 | 1912 | 1911 
6 41 |1,260 |1. 628 /1, 761 1,284 
38 53 | 207 25 GAS Naszozaoe 
6 14 |4, 588 /4, 269 [3,670 2,314 
Ws eae 9} 10 9 


sichaalNuueell oetatal oes amel crneee Cece ees as|ececes 1 
Racal Mase. oat atl sence lancene 3 
slasgecstsceseebousteal” al teswenshoosene 6 
7 
saacdlktesaaestesclesetecl! OreQi|seeaea 2 
61 

OF a Se nee Pee 1 esos 
968 

Mod beslapadatls cweal|sareenlsG¥~sblestecsleceass sckysolssuusalvaudeslegeSelesanes 6 

barons peel 5 100 4 

Meta Y 1 20 14 

537 278 

4 

346 | 886 [2,588 |25,143|...... litetlel svtaes 

156] 14] 451 {1,201 [3,641 |... 27,081 |.2:2.-|.ocnccee 

7 a 330 BOS: 2; COD | exc snc se 26,232.15 5k ss. 
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TaBLe 13.—Number of men seriously and slightly injured per 1,000 employed in and 


State. 


Commoctlont.j.555.02c<des5eee—8 


Florida... 


New Hampshire. .............. 
New Jersey. ... = 
New Mexico... 
New York.... 
North Carolina.. 


Pennsylvania. .... Sesatcawasaee 


South Carolina................. 
South Dakota... o..5.sccccescss 


MOHNOMOB S56 5505008e500025se50 
Texas.. 
Utah. 

Vermont. 
Virginia. . 
Washington oe 
WiistOlSihss souicccesssecueutcase 


Total 1914; 25s cswes. 
Total, 1913. : 

Total, 1912. 
Total, 1911. 


» Google 


United States (by States) 
Number seriously injured. 
soyes P. Pe 
ployees. Under- ‘er r 
1,000 em- Total. | 1,000em- 
ground.e | 0 000 
5,225 182 | 60.30 9.06 202) 38.66) 
8,000 34 5.46 10.70 53 6.63 | 
14,011 65. ss| 26.58 786 | 56.10 
ATH | ookd SPae Nkok ates 9] 19.69 9| 19.07 
9,761 293" |" 38. 90| 22.65 313 | 32.07 
104 10 5.76 14] 12.35 
bes giten cel ass aca, 2| 21.98 2 9.26 
19 6.59 19 6.59 


38 1 &2 |... 
1,362 35 . 39 
2,424 12 89 
3, 002 89 . 57 

994 22 . 55 
192 6 bOSi sacs 
596 3 09 
1,279 6 36 
425 2 25. 00 
G18 Nisessecssc leibanceeen 
1,841 51 35. 27 
3, 253 53 39. 06 
346 1 422 Nees 
5, 837 87 26.75 
112 3 39. 47 
1,877 3 4.70 
865, 3 5.35 
2,576 92 55. 49 
490 | scence Dooteseeeeeieees 
158,115 3,951 38. 88 
191,276 4, 468 35. 36 
169,199 3,447 31.32 
165,979 3, 263 31.19 
@ Includes shaft accidents, 
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about all metal and miscellaneous mineral mines (except coal mines) in the 
during the calendar year 1914. 


Number slightly injured. 


Under- 
grounds 


Per 
1,000 
em- 


ployed. 


On the 
surface, 


Per 
1,000 
em- 

ployed. 


Character of accidents that must be reported accord- 
ing to State law, 


197. 27 


140. 84 
52. 63 


| 114. 42 


21.39 
181. 54 


4.03 


107. 24 354 
132. 86 235 
27.23 390 


Fatal or serious, at mines employing 6 or more men, 
Acts Apr. 30, 1913; Apr. 25, 1915, 
Fatal or serious. Acts of 1912, chap. 33. 


Fataland more than one week, Act Apr. 8, 1911. 
All fatal or otherwise, by all employers of 4 or more 


166, 63 
194. 56 
173.15 


6,024 
4,819 
4,293 


5,097 | 


15020°—16——_4 


oistizea y GOOgle 


22, 408 | 


159. 
141. 
155. 


135. 


04 
OL 


persons, Act Apr. 10, 1915. 


Fatal or serious. Rev. Code, 1909, sec. 207. 
Fatal or one week, Act June 28, 1913. 


, Allaccidents, Act Apr. 16, 1914. 


All fatal or otherwise. Act Apr. 25.1911. 

Fatal or serious. Gen, Stats., 1913, par. 3924, 

Fatalorserious. Rev. Stats., 1909, sec, 8462, 

Fatal or serious at mines employing 5 or more men, 
Code 1907, sees, 1717 and 1720. 


| Fatal or serious at mines employing wage earners, 


Laws of 1912. 


Allaccidents. Laws of 1911, chap. 95, 


All fatal or otherwise, Act Mar. 16, 1914. 


Fatal and all injuries causing employee to cease work, 
by employers of 4 or more persons. Act Feb, 1s, 
1911. 

All accidents. Act June 2, 1915, effective January 1, 
1916. 


Fatal or serious at all mines not worked exclusively 
by owner orlessee. Acts Mar. 1, 1890; Mar. 4, 1915, 


“Any accident.”’ Acts Mar. 14,1911; Mar. 22, 1915. 
All “causing death or disability,” by employers of 4 
or more persons. Act May 3, 1911. 
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TaBLE 14.—Number of mine operators reporting less than 1,000 days’ work performed, 
and number of those reporting 1,000 or more days’ work performed during the calendar 
year 1914. 


Less than 1,000 days’ work 1,000 or more days’ work 1 
done. done. Grand total. 
;| 34 ,|t4 
State. #|22 £| 22 
S| 8a] _ S) Be] _ ‘ 
«| |2/22/2]517¢6| | 2] 22/2 1913 
Pil st | ng: | gS Bele Ball 32|8| 3 
e/e/8/2e/8| 8 |e/e]/2| 22/8) 3 
S/E/S/s4 12) ea [S/ES| S424] € 
Alabama.............-- sedela suche gel eedees Foret asaaalowns 15 |.... 2 24 
Alaska........ ed (US ers 3}* d00"4 525 WS |sscclewssy! ‘227 240 350 
ATi OUR S22 .6i 5.05 2<0555 82 144] 3 60 53] 3 116 426 
Arkansas, Louisiana. 
Rhode Island, and 
West Virginia. ....... Aaa otetere Cy) Rare here ry eee 2) 11 
California. c....<s0ss055 23 6 | 6007 13 235 | 6) 254 1,054 
Colorado 5 4} 216) 3/ 3] Iss | 2) 196 1,013 
Connecticut | deal azessabesa? 1 noes 5 5 
Florida sas ol sere ca cpe ae 18 7 
yeorgia nag xfs 3 6 |. 7 21 
Who sctstsossatesssess 46 fens} ses. 3) 421 3] 105 588 
Illinois wash en 1]. Bons 12 
Iowa... Pe PPE crt eye 1 1]. 5 9 
KKOUSAS wo.ss008 oaes sedge Risse fasscet Os | aaspyea , 9]. 3 40 
Kentucky.......-....--. i Seren 1) 3]. 2 8 15 
Maine. 1 1]. 3 3 5 
Mary re 6 8 2 4 16 
Massachusetts 2 2]. tees 1 3 
Michigan. ...... ales ey ees 1 5 79 84 
Minnesota.............- jexie sate 1 sees} 88 5A 
Missouri... a0... cases Baia 4 44]. 3} 128 283 
Montana... 1| 215 1 87 384 
Nevada............... 4 | 287] 21 1] 163 566 
New Hampshire bys Keres 2 tf) RE Panes [Fated Pelee es 3 3 7 
New Jersey...........-./..-. wes PETER Roden 5 aces Nid pel 7 7 
New Mexico............ 2 80712) 3)....| 2B )....| 38 139 
New York:......32...:. Pahe 1| 3 5 1 TN es 2| 15 29 36 
North Carolina 3/8 11 f.. bt Ae 8 | 10 19 60 
ONION 6 oe Seno to ecewasfoere| Landes calesat es] 2ecslcaaa bese Be textes ies oe 3 4 7 
Oklahoma sccscscs shes cadence scall Spe es oes lnoes | 2. Pe eee 6 21 36 
Oregon..... 176 | 1} 193 ae ry fee 3 | 1 32 261 
Pennsylvani re de]scenfeaacas 8 Ll fae iy aed esse 7 14 34 
South Carolina. ........ leas cars Slests B his Slaseele ses fetenee 2 2 6 
South Dakota 1 16 74 
Tennessee... ....-.22-005 ses 12 27 36 
Texas. easels a 4 7 8 
Ultaltocnacyavccssver suse ‘ 7 8 285 
Vermont. Sie 4 4 10 
Virginia. ... 7 22 28 
Washinton paces 29 231 
Wisconsin. ... Resse 1 28 61 
Wyoming.......:..:-5. 4 3 6 7 
Total, 1914. 15 | 67 2,356 | 78 2,887 [214 181 181 |1,180 |162 1,918 en 
Total, 1913......../395 | I8 | 93 12,588 105 [3,199 P99 ISS 316 [2,161 |294 |8, 188 , 387 
Total, 1912........|455 | 20 |137 |2, S48 (126 3,586 B59 174 327 |1, 289 |232 es 0) eee See 
| \ 


4 Placer mines not included. 
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TaBLe 15.—Percentages of deaths in and about all metal and miscellaneous min- 
eral mines (except coal mines) in the United States resulting from various causes during 
the calendar years 1914, 1913, 1912, and 1911. 


Cause of death. 


re be rock or ore from roof 
Bock or ore while loading at 

working face............... 
Timber or hand tools 
Explosives. .............---5 
Haulage accidents 
Falling down chute, winze, 

raise, or sto} 
Run of ore from chute or 


iets’ (not ee lo- 
comotives or drills) 
Mine fires.............-.--..- 


Btepping on nail...........-. 
Other causes.......-..-..---- 


Total killed under- 

ground.............. 
Falling down shafts. ........ 
Objects falling down shafts . . 
Breaking of cables 
Overwinding 
Skip or cage 
Other causes.....-....-.--+-- 


Total killed in shaft. . 


Mine cars or mine locomotives 


Railway cars or locomotives. . 
Run or fall of ore in or from 
ore bins 
Falls of persons. ...........-. 
peepping on nails 3256 sec. 
Hand tools, axes, bars, etc... 
Electricity.........2-.-..25. 


Killed. 


Machinery...........-...-..- pe 


Total killed on sur- 
face (shops and 
power plants).....- 

Falls or slides of rock or ore... 

Explosives. ...........-.-.-- 

Haulage accidents. .......... 

Steam shovels 

Falls of persons. ..........-.. 

Falls of derricks, booms, ete. 

Run or fall of ore in or from. 
ore bins 

Machinery (other than loco- 
motives or steam shovels) . 

Electricit 


bide killed in open 
pit 


Lead 

una and Aver- | Aver- | Aver- 

copne| nf] ton | te or for a for a 
mine: er mines. | (44 issis- mines, | mines, | mines, 

sipp 1913. 1912. 1911. 
mines. valley). 

34.55 | 29.05] 34.46 | 50.00 27.48 
1,21 . 56 2.02 2.50 |........— 125] 1.46] .30}........ 
eOL Lanes sei 68 2. 50 1.44 
8.48 12. 29 5.41 10. 00 8.92 

6. 06 3.35 BB lewessuse 2.88 
13.33 | 11.73 ROB. leevisssslssacedes 6.76 
2.42 2.01 
eOLY) PLELD ES Sscasalanedvevelswcnsteth, LeO@e ceaacae Secsnaea 
3.03 2.16 
cts weseslaesceet clea daueec|accudesc 5 1.44 
Lai} 224 138] B00 ae pte. 5.32 
saeesepe Pt dal eee 1,15 
Neteteaes BAD ss eses, aedaresc 1.73 
ren pee agian eae Tia ss bial ia 
64.80 | 62.84 | 75.00 62. 73 

4.85] 7.26] 676 | 7.50 | 8. 20 
1,21 1.12 2.70 5.00 |. 2.59 

Ae 58 

; "3.88 

16.97 | 21.23 | 18.24] 17.50 15. 25 
i eee rl | ; j .58 
1,21 1,12 sOSilesesicea, r 76 1.15 
Need wince 1.12 1.35 .30 43 


4.85 6.15 7.44 5.00 7.17 8.93 9. 64 
Seseaeey 2,49 2.42 5, 04 
1.76 3.17 2.31 
4.39 3. 03 3.02 
29 +61 .14 
«15 45 43 
«15 -30 4 
1. 46 
+73 
Pee erieres ee era gov eo ae 
6.06 7.82 | 11.48 2. 50 12.59) 12.10 12, 38 
100. 00 | 100.00 | 100.00 , 100.00 100, 00 


100. 00 psa 100. 00 | 100. 00 
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TaBLeE 16.—Percentages of injuries in and about all metal and miscellaneous min 
the calendar years 


Seriously injured. 


told Lead 
Causes of injury. and and zinc} Miscel- 
Copper | miscel- Iron mines | laneous 
mines. | laneous | mines. | (Missis- | mineral 
metal sippi mines. 
mines. Valley) 


Fall of rock or ore from roof or wall... 23. 86 28.43 16.91 34.93 7.03 
Rock or ore while loading at workin 13.21 4.94 6.21 2.74 7.03 
Timber or hand tools.. . 6.97 6.81 11.29 2.06 3.91 
Explosives. ..........-.- 2.01 4.06 2.27 4.11 3.13 
Hanilave accidents... oc052 5 Susares dee esbedebaasaiad 12. 86 11.63 14.43 13.01 11. 72 
Fall down chute, winze, raise, or stope. 3.98 5.38 3.03 3 .78 
Run of ore from chute or pocket... .. p 1.77 ES ee e-0 Beccea eee Pearce 
Drilling accidents: : xs case cesceccvesejeigesereniesna’s 3.19 5.16 
Electricity S00 eageceares|| oll fecvaccarces 
Machinery (not including locomotives or drills)...... 44 2.08 
Mine fires.............-.... Sts ‘ 
Suffocation from natural gas 
Inrush of water............. 
Stepping on nail. .20 22 
Oth PAUSES os. 822650 5250s scp ne gt ta seanene gocews x 11.09 8.12 

Total injured underground................. 
Falling dowt stiatts << 025<..25.52 5053s da ccesu ces bears 
Objects falling down shafts. ..... 
Breaking of cables...........-..- 


Overwinding 
Skip or cage... 
Other causes... ...0.0...5...-055 


Total injured in shaft.................--..-. 
Mine cars or mine locomotives...........--- aaeesee 1.18 2:10; “62, ~ B86 Lssp2e2553 
Railway cars or locomotives............2..2260+-+--+ .20 .22 
Run or fall of ore in or from ore bin............-..-.- 49 233 
Pols of Persons. cfc os casnt ee os aclens ee 5 venience tend 1.57 1.10 
Starping onal cc oye ivcury <u vedcntyetwav exe devas MO abcanncce I eB | BR hase ckeuae 
Hand tools, axes, bars, ete... 2.2.2... 2... seen eee eee 2.16 1.43 
Blecteititg sc... iss jeter Nc daeecapean epsateetgese 10 A Ores Deere rrr Pres ree | 
Machinery nc.j coc0. ied cdoes ih age cca ke se acaw ens fnnees 1.67 2.85 | 
OUERCAUSOSS 545555 otas cr ath Sea ckaa sie Sts Hes wows x 3,43 2.63 

Total injured on surface (shops and power 

DIATIUS) .3.cs Jonae es Giniae's velo ae baasssarvdaneses 

Falls or slides of rock or ore. ......-.-.2.2-02 eee eee 
Pxplosivess 2.22. .tsssanecec. ose 
Hanlage acecidents............-.... 
Steam shoyels. .. 5.052295 055 0c oes 


Falls of persons 
Falls of derricks, booms, ete..... 
Run or fall of orein or from ore | 
Machinery (other than locomotives ors 
Electricity. 
Hand tools. 
Other causes 


Total injured in open pit................... 


Original fror 
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eral mines (except coal mines) in the United States resulting from various causes during 
1914, 1913, 1912, and 1911. 


Seriously injured—Cont'd. Slightly injured. 


Lead 


Aver-| Aver-| Aver-| Aver- aoe and | yficoe-f Aver- | Aver- | Aver- | Aver- 

forall for all| for all for allfooprer | Miscel- rannes (nc0UsT eaten | geen | esa | sac 

oe ee ee ee ae] mines. laneous a RTrh (iat | (abe Maal (ei Sheil bec te gti 8 ULB 

mines, mines,) mines, mines, metal ( Missis- mites mines, | miries, | mines, | mines, 

1914. | 1913. | 1912. |] 1911. mines eae *y 1914. 1913, 1912. lvll. 
. Valley). 


22.04 19.83 | 20.14] 22.42 26.96 
8.71 8.36] 10.95 (a 
8.30 11.99] 9.70 02 
2.56 90 4 1.08 

13.19 11.14} 10.41 13.05 
3.76 2. 66 2. 82 3.33 
1.83 3.59 3.54 3.91 
3.45 4.73 5.38 5.39 

-10 19 12 +13 

89 - 63 1.48 1.60 2.57 

08 01 +02 «04 -ll 

06 - 08 07 «ll 08 

sre ien Ke: +05 08 03 +06 
.92 1.11 89] (2) 

13.71 9.55 | 10.38 14.04 


79.07 | 31.21 


125 |. 


22 2b 2B 
1.31 |. 74 87 96 
0s .O1 02 
02 - 02 06 
bl 66 (2) 
erat 36 48 84 
1.88 2.30 2.11 
47 +53 - 60 
36 -20 -19 
18 +38 -44 
1.05 1.17 (2) 
45 44] (a 
2.20 1.90 ea} 
02 06 09 10 
2.21 


2.51 | 1.65 1.90 
57 46 349 
1.30} 1.15 1.68 
289 .91 280 
1.24| 1.08 1.33 
rT 113 31 
09 .03 04 
58 256 1.34 
04 03 04 
1.68] 1.26] (a) 
4.44] 2.69 3.93 
7.59 | 11.17 .12] 38.92} 10.29| 13.45| 9.95| 11.86 
100.00 | 100.00 | 100. 00 | 100.00 | 100.00 | 100.00 


@ Not listed as a separate cause in 1911. 
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Tasie 17.—Number of men killed or injured per 1,000 employed in and about all metal 
and miscellaneous mineral mines (except coal mines) in the United States, based 
on the actual average number of days worked, compared with similar data based on a year 
of 300 working days.¢ 


Number of Number of Number of 
Aver- fatalities. serious injuries. ] slight injuries. 
age 
State. days 
worked 
1914. 
wig DeSales sett eles ex veesete yecsecaaes 274 4.78 
aedjeg cod sede sag eeess 30 Fens eaGeck 257. 2.38 
pihevanas gap picaescasgeas waads sae eCnsele 31 4.50 
Arkansas and Louisiana...............-.-+--- 236 2.12 
i Anat lute n stirs gadveseeineeh Sised cee 79 4, 20 
Colorado. ILS oRaTeasssBoqoasee’ 300 5.09 
Connectic = s 


Florida. 47 
Jeorgia 28 

TWdaho’ wsvcesesasecae sce a2 a5 76 

WN Gli ss. iscges seas se awas acteces'ss's e055 5leseis'y 

VOWS Jes ecde sss <a steds paves sy oes,-74aae Ses ozaes 

KAUSAG sc scassiscc cscs cnecssscneeee son eipeet 

KOntutk ys caes~caicase teas tne si cea ecdetseaaes 

Diadines Aicasis ca o2nsaisteseaenseess season rans 


Maryland !s5 3s 5 sashccanest dp iacege baaese gees 
Masssoltselts’. |... 2350 ox sccea ties Geseneeseste 
Michi Pan, sacc 5.22 pence csesea aceon oe pe ry 
MiInnesOta ses secii saci canigcann Soe sposecee 3502 
MissOUrts a. govs an svess gorse se bassaseseoeseersd 


Now Hampshire: c 2s 2322025255585 csssiatescess 
NGW FORO Fis apeteisctaneneades tases <caeeees 
Ne@w' Mexicoutsuscs esncasstettashescetens 25047 


Oregon.... 
Pennsylvania 
South Carolin: 
South Dakota... = 
Tennessee.......-.-. 
UTONAS < as.ecaespacsace 


Virginia ........... 
Washington....... 
Wisconsin........- ga i 
WAVOMING? S<cosncss mt tssceSasesecssszsanens Mees 8 Seo Dodie: coe coer 


Total, 1916s i.6 cassis le wtspeensaseaes 
Total, 1913. 
Total, 1912. 
Total, 1911 


@ For details giving number killed, number employed, and days worked, see Table 5; for number injured, 
see Table 13. 
> Serious and slight injuries not reported for Alaska placers, hence low injury ratio, 
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DETERMINATION OF NUMBER OF MEN EMPLOYED. 


Although the bureau’s request for information on which to base 
this report called for the average number of men employed during 
the year, it is possible that some of the companies, especially the 
smaller ones, may have reported the number of men on the pay roll 
rather than the average number at work full time. Unless exact 
records are kept, it is not easy to determine the average number of 
men actually at work during a year. The number of days a mine is 
operated and the number of deaths that occur are known and are 
reported. The number of men on the pay roll is also known, but 
the average number of men at work during the year must be cal- 
culated on the basis of the total number of shifts or days’ labor (man- 
shifts per year) performed. With this figure as a basis the average 
number of men at work full time, and the average number of days 
worked per man per year may be obtained thus: 

Let a=total actual man-shifts for which wages were paid during the year, as 
shown on pay roll, 
b=number of men on pay roll, 
c=number of days mine was operated during the year, 
z=average number of men at work (full time basis), 
y=average number of shifts (days) worked per man per year; 


then z=“ —average number of men at work during the year, and 


=average number of shifts (days) worked per year per man. 


¢ 
a 
a 


BASIS FOR COMPUTING FATALITY RATES. 


The customary basis for computing fatality rates is the number of 
men employed in the industry. This basis is faulty in so far as under 
existing conditions the exact number of men actually at work can not 
be obtained because all the men do not work full time. In every 
mining district there are men who work a few days at one mine and 
either quit or are discharged, and go to another mine. The actual 
number of men on the pay roll of any mine is, therefore, much larger 
than the number of men at work, and unfortunately it is the pay roll 
total that the operators too frequently report. The figure for num- 
ber of men employed is also imperfect in that the number of working 
hours a day are not considered. At most metal mines the 8-hour day 
prevails, whereas at others 9 or 10 hours constitute a legal day. 

The comparison of fatality rates on a percentage basis is far from 
being correct. For example, there may be 1,000 fatalities due to 
various causes in a certain group of mines, 500 (50 per cent) of which 
may be attributed to some one cause, as falls of rock, and 25 per cent 
to a serious disaster, in which 250 men are killed. The defect with 
the percentage basis is that the number killed in a large disaster 
enters into the total number of men killed for that particular group of 


Google 
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mines. When the total is thus increased the percentage for all other 
causes is decreased. In the instance above cited in which 25 per cent 
of the fatalities was due to a mine disaster, eliminating this particular 
accident from the total would leave only 750 fatalities, and although 
the number of fatalities from falls of rock (500) remained unchanged 
the percentage would be 50 per cent in one case, and 66.7 per cent in 


the other. 
FATALITY RATES ON TONNAGE BASIS. 


To compare fatalities on a tonnage basis is open to the criticism 
that mining conditions are not the same in all mines or in all States. 
One mine may be working an ore body that is large and massive 
and another a vein a few inches to a few feet thick. Evidently a 
man in a year can mine much more ore from a-wide ore body than 
from a thin vein. Also, the output per man varies with the mining 
method used, and this is largely determined by the type of ore body. 
The fact that the man in the large ore body can produce more tons 
per year than his fellow worker in the narrow ore body shows a lower 
fatality rate on the tonnage basis, although the two men were exposed 
to the mining risk the same number of days per year. As a matter of 
fact, the narrower ore body, as indicated in figure 1 on page 60, is 
the safer of the two, whereas on a tonnage basis it would be rated as 
more hazardous. 


IMPORTANCE OF CONSIDERING TIME ELEMENT. ~ 


Although each method of determining fatality rates has its cham- 
pion, yet for showing the true hazards that method serves best which 
takes into consideration both the number of men and the time they 
were at work. The ideal method would be for the operators to report 
the actual number of hours of labor for which wages were paid during 
the year. This, divided by 3,000, would give the equivalent number 
of men who were exposed to the mining hazard for 300 ten-hour shifts. 
For comparative purposes the standard year of 3,000 hours can easily 
be converted to a year of 2,000 or 2,500 hours. 

Clearly, in comparing mine accidents, the time element must be taken 
into consideration. In other words, the length of time that a man is 
exposed to the mining risk should be an important factor in arriving 
at the true risk in the mining industry, and especially so when figures 
for one State are compared with those for another. The length of 
time during which miners are exposed to hazards varies in different 
States, owing both to commercial requirements and to agreements 
between miners and mine owners. Thenumber of hours a day is largely 
regulated by local usage or by agreements and State laws, and the 
number of days worked a year depends largely on commercial condi- 
tions. When the demand for mineral products declines, the opera- 
tors curtail the output by working the mines only part time or by 
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suspending work for several weeks to await better market conditions. 
Complete data, in the form outlined, are not as yet available for the 
metal-mining industry of the United States, but it is hoped that as 
compensation laws are enacted and State mine-inspection laws are 
revised these matters will be taken into consideration. 

Data of this character, however, are available for a 10-year period 
in the coal mines of the United States. This information has been 
compiled in Table 21, in which differences in hours, number of em- 
ployees, and working days have been given proper weight. The 
total number of hours worked in each State has been computed for 
the 10-year period, and their sum gives the total number of hours 
worked in all the States. This sum, divided by the number of men 
reported working, gives an average of 1,909 hours for the United 
States as a unit. The working hours in each State, divided by 2,000, 
gives the equivalent of 2,000-hour workers, upon which fatality rates 
may be based. The number of calculated 2,000-hour workers is 
tabulated in parallel with a column showing the number of employees 
as reported. 


TaBLe 21.—Coal-mine fatality rates based on the number of 2,000-hour workers as com- 
pared with the rate based on the number of men reported as employed. (1903-1918, 
inclusive, except 1909.) 


Actual Fatalities per 1,000. 
Days | number of 


¥ Total 
(10-hour)} men em- Number of fatalities 


State. i ,000-hour 
poe | ee | wore, ee 
period). 


225.5 211, 382 238, 316 1,379 
92 


Alabama. 6.52 
Arkansas. 131.4 239, 006 24,611 2.36 
Colorado. 217.2 123,713 134, 371 1,077 8.71 
Illinois. 156.7 664, 866 521, 053 1,701 2.55 
Indiana..........: 148.7 209. 054 155, 453 459 2.20 
TOWR oe hionaisk sesecee sates 170.4 157, 415 134,128 305 1.94 
RGNS08 6 os cscancnoedencus 156.4 124, 576 97, 430 336 2.70 
Kentucky 188.5 187, 589 176, 793 418 2.233 
Marviand) jccsbeus $c4ccactns Oca daeste 242.8 447,611 57,957 104 2.18 
Michigan . 162.0 35, 454 28,725 65 1.83 
Missouri. . 153.9 95, 056 73,154 124 1.30 1.70 
Montana. 193.0 29, 887 28, 840 122 4.08 4.3 
New Mexic 246.3 29,776 36, 669 433 14.54 11.81 
North Dakota. 197.4 63,188 3,244 13 4.08 4.01 
IEP uwwaceamwem castes ; 149.5 452, O89 337, 891 1,331 2.94 3.04 
ORB OMA 6.36 ceeccres scicewteatoame : 140.6 84, 418 63, 009 429 5.08 6.81 
Pennsylvania (anthracite). .......... 198.5 | 1,668,725 | 1,655, 961 6, 219 3.73 3.76 
Pennsylvania (bituminous). ......... 203.4 | 1,573,200 | 1,599,843 5,340 3.39 3.34 
TON GAGG ise swicaccusssaaresnare? aerewe 210.0 112, 247 117, 869 381 3.40 3.23 
Texas... 210.1 €19, 405 20,043 21 1.08 1.05 
Utah... 210.9 25, 084 26,451 104 4.15 3.93 
Virginia... . 244.7 ¢33, 211 42,553 224 6.74 5.26 
Washington . : 202.3 55, 641 56, 290 258 4.64 4.58 
West Virginia.......... ed chado dete 213.2 582,525 20, 895 3,219 5.53 5.18 
Wyoming... ae sn Panseaence 213.7 639,171 36, 982 211 5.38 5.71 
Totaland average... .. 190.9 | 6.604.289 | 6,288,531 24,365 3.69 3.87 


2 Employees and fatulities for eight years only. 
> Employees and fatalities for flve years only. 
¢ Employees and fatalities for four years only. 
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COMMENTS ON TABULATED DATA, 


Table 21 shows the number of working hours a year in the coal 
mines of each State, the number varying from 1,314 in Arkansas 
to 2,447 in Virginia. In the Pennsylvania anthracite field the 
number is 1,985 hours and in the Pennsylvania bituminous mines 
it is 2,034 hours. As this range varies from a few hours below to a 
few hours above 2,000, and as the average for the United States 
is 1,909 hours, a 2,000-hour year has been adopted for these calcula- 
tions. It is more nearly in keeping with the actual conditions in 
the coal mines than would be a rate based on a 3,000-hour year, 
such as is frequently used in factories, metallurgical works, and 
other industrial plants. Anyone desiring figures on a 3,000-hour 
basis may obtain them by adding 50 per cent to all of the figures 
given in the table. : 


VARIATION IN DAYS WORKED PER YEAR, 


The actual average number of working days in the coal mines 
varies from year to year in the same State. For example, in 1906 
Colorado coal mines on an average were operated 268 days, whereas 
in 1911 the mines were operated 207 days. In 1903 the mines in 
Arkansas were operated on an average 223 days, whereas in 1910 
the average was only 128 days. In Ohio the time varied from 161° 
days in 1908 to 206 days in 1913. With such wide differences in 
the number of days that the mines were in operation, it 1s evident 
that the hazards in each State were not the same. 

Certainly it is not fair to place the fatality rate of an 8-hour State 
on an equal basis with a 10-hour State, because the men are exposed 
to the mining risk 25 per cent longer. Every hour adds 12} per cent 
to the hazard as compared with that of an 8-hour day. 

To illustrate the unfairness of comparing fatality rates without 
allowing for the length of exposure to hazards, Ohio and Montana 
may be taken. The fatality rate for Ohio coal mines, as shown 
in the table, based only on the actual number of men employed, 
was 2.94 per 1,000, and the corresponding rate for Montana was 
4.08 per 1,000. By reduction to a common basis of 2,000 working 
hours per year the Ohio rate becomes 3.94 and the Montana rate 
4.23, so that the difference on the 2,000-hour basis is 0.29 as com- 
pared with 1.14 per 1,000 on the customary basis. Similar com- 
parisons may be made for other States. In Virginia many of the 
coal mines are worked 10 hours a day and 192 to 293 days a year, 
thus increasing the time of exposure and giving, on the customary 
basis, a fatality rate of 6.74, which, if reduced to a basis of the 2,000- 
hour year, becomes 5.26, comparing favorably with the rate in the 
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coal mines of West Virginia, where it is 5.18 per 1,000. Although 
the above figures are based on coal mining, the principles illustrated 
are applicable to any and all metal mines in the United States. 


METAL-MINE FATALITY RATES COMPARED ON BASIS OF YEAR OF 
300 WORKING DAYS. 


A comparison of the fatality rates in the various groups of mines, 
based on a year of 300 working days, is given in Table 17. A 300-day 
year is used, as it more nearly corresponds to actual conditions at 
metal mines than does a 200-day year. 

The table shows that a true comparison can not be made without 
reducing the number of days to a common denominator. In order 
to obtain the number of 300-day workers, it is necessary to know the 
total number of shifts (days) of labor performed during the year, as 
discussed on a preceding page. A still better comparison could be 
made if data showing actual number of hours’ labor performed were 
available. 

As amine can be operated only about 300 days in a year, if Sundays, 
holidays, and a few days for repairs be excluded, a 300-day year has 
been used in this report, and a comparison of the accidents in the 
various States has been made on that basis. The average number of 
days actually worked at the mines in the various States during the 
year ranged from 138 in Kentucky to 320 in Utah, the average for 
the United States being 271 days. 

The first column (Table 17) under ‘‘Fatalities’”’ gives the rate as 
obtained from the actual number of men reported as working, and the 
second column gives the rate when the number of employees is reduced 
to the equivalent of 300-day workers. For example, the number of 
days worked in Michigan was 274, which gives a fatality rate of 3.63 
per 1,000 men employed. Utah shows 320 days worked, with a 
fatality rate of 4.97. This comparison is not fair, inasmuch as the 
men in Utah were subjected to the hazards of mining 46 days longer 
than in Michigan. If the rate of each is reduced to the 300-day basis 
the rate for Michigan becomes 3.97 and for Utah 4.65. Similar com- 
parisons may be made for other States. 

Japan and France report the total number of shifts of labor per- 
formed during the year, making possible comparisons on the 300-day 
basis. Until all countries have a common system of reporting, 
classifying, and publishing mine-accident statistics, no true compari- 
sons for all can be made. It is hoped that all mining countries 
will eventually adopt a uniform year upon which to base their accident 
ratios. 

Comparison of fatality rates in 1914 in the various branches of the 
mineral industry in the United States, on both the actual time basis 
and on the 300-day basis, are given in the accompanying table. 
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Fatality rates in different branches of mineral industries in 1914 compared on a 300-day 
basis. 
(Length of shift not considered). 


Employees. Number killed per 


1,000 employed. 
Actual Days’ 
Branch of mineral industry. days labor Killed. 
active. On performed. On On 
Actual. | 300-day actual | 300-day 
basis. basis. basis. 
Metal mines..........-......- 271 158,115 142,619 2," 25, oa 559 3.54 3.92 
Ore-dressing plants,.......... 302 14,501 14,576 23 1.59 1.58 
Smelting plants............... 349 26, 960 31,384 33 122. 1.05 
Coal mines..............2..-+- 207 | 763,185 | 526,598 2, 454 3.22 4.67 
Cok@ OVONS 566605 -sdec.eess02. 286 22,313 21,241 , 372, 259 45 2.02 2.12 
Qrarrlese $35555.- fonds ass 233 87,936 68, 187 20, 456, 137 180 2.05 2. 64 


ACCIDENTS CLASSIFIED BY MINING METHODS. 


Inasmuch as systems and methods of mining differ, some methods 
must necessarily be more dangerous than others. 

Data relating to the classification of mine accidents, based on spe- 
cific systems of mining, are lacking, and in order that the comparative 
risk in the different methods might be ascertained, the report cards 
sent to the operators at the close of 1914 requested that the method 
of mining be reported with the statistics of accidents. With these 
reports as a basis, the bureau has been able to select the returns from 
258 mining companies, representing about 75 per cent of the metal- 
mining industry, whose records appear reasonably complete. Reports 
from companies whose data were not complete in all details were 
omitted in making this study. The figures given herein, therefore, 
include the actual number of men (75,453) employed underground 
and in open-pit mines, with the corresponding number of accidents 
foreach group. (See Table 24.) 

In the tabulation of accidents (Tables 22, 23, and 24) with reference 
to the mining method, the employees around ghons and surface works 
have been eliminated, as well as the corresponding number of acci- 
dents. There seems to be no reason why the hazard at the surface 
plant of a room-and-pillar mine should be any different from that at 
a mine where overhand stoping is the principal method employed. 

In one mine the principal method of mining may be overhand 
stoping; but to a certain degree there must necessarily be some 
underhand stoping, a small amount of filling, and some room-and- 
pillar work. The methods as classified have been grouped, therefore, 
according to the principal method used, and in the majority of the 
cases represent 80 or 90 per cent of the total work at the individual 
properties. For the purpose of studying the mining risk, the returns 
received from the operators have been divided into six groups, repre- 
senting the principal mining methods, as follows: 

1. Overhand stoping, confined to narrow veins. 

2. Overhand stoping, confined to wide veins and large ore bodies. 
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3. Room-and-pillar method (without timber). 

4. Caving systems and their various modifications. 

5. Open pit, with steam shovel. 

6. Open pit, without steam shovel. 

These different methods have been developed to work different 
types and classes of ore bodies, and inasmuch as ore bodies are fixed 
and definite, it is necessary to modify mining methods to meet the 
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Figure 1.—Fatality rates compared by causes of accidents and by mining methods. 
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requirements of each ore body if the ore is to be extracted at mini- 
mum cost and with least loss. Safety should be the first consider- 
ation, although many other factors have to be taken into account 
in laying out a mine. 

Figure 1 shows fatality rates compared by causes of accidents and 
by mining methods. Figure 2 shows a similar comparison for injury 
rates. 
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OVERHAND STOPING (NARROW VEINS). 


The figures covering overhand stoping in narrow veins are made 
up from the reports of 64 companies in 12 States, employing 9,177 
men actually engaged in mining operations (surface shops excluded). 
This group includes chiefly gold mines in California, Colorado, and 
Nevada and some copper mines in Michigan. The width of the vein, 
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FicurE 2.—Injury rates compared by causes of accidents and by mining methods. 
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roughly, is less than 15 or 20 feet. The principal mining method 
was overhand stoping, a minimum amount of timber being used as 
stulls and props. Combinations and modifications of overhand 
stoping with a small amount of underhand stoping, waste filling, cut- 
ting and filling, shrinkage, and a few other minor modifications are 
included. 
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Of the 64 companies making up this group, there were 4 operating 
Arizona copper mines, 1 an Arizona gold mine, and 2 Nevada gold 
mines, all in narrow veins, that reported the use of some filling method. 
One New Jersey iron mine and one Tennessee copper mine reported 
underhand stoping. Six of the 64 companies use underhand stoping 
to some extent in connection with overhand stoping. Eight Cali- 
fornia gold mines and 3 Nevada gold mines were included which 
reported overhand stoping, both with and without timber. 

Of the number of men employed in this group of mines, 45 were 
killed, 511 seriously injured, and 2,617 slightly injured, the fatality 
and injury rates being, respectively, 4.90, 55.68, and 285.17 per 
1,000 men employed. 


OVERHAND STOPING (WIDE VEINS). 


The figures for overhand stoping in wide veins include the returns 
of 61 companies, representing mines in 14 States and employing 
25,981 men (excluding surface shops). The mines included in this 
group are those in which the ore bodies are wide and massive and in 
which much timber is used as square sets, drift sets, and cribbing. 
There are also included mines in which slight modifications of this 
method, as shrinkage stoping, filing, and some underhand stoping 
are used. These mines are largely Arizona, Michigan, Montana, and 
Utah copper mines, with a number of Colorado gold mines and a few 
gold mines in various other western States. Six of the large Michi- 
gan mines reported the use of underhand stoping, especially in open- 
ing new ground of uncertain value. Of the total number of men 
employed, 136 were killed, 1,396 seriously injured, and 7,848 slightly 
injured, giving fatality and injury rates per 1,000 men employed of © 
5.23, 53.73, and 302.07. 

Overhand stoping has a wide rango of application and is used 
extensively in wide and in narrow ore bodies, with inclinations rang- 
ing from 10° to 90° from the horizontal. As regards safety, over- 
hand has some advantages over underhand stoping, as the men always 
work close to the roof, so that they can easily test it. In underhand 
stoping the men sometimes work 50 or 75 feet below the roof, so 
that they can not ascertain its exact condition by sounding. By 
falling 50 feet, a piece of rock weighing only a few ounces may injure 
& man. 

When overhand stoping is used without timber the men have a 
secure scaffolding of ore and waste rock on which to work, and the 
danger of falling through the timbering, as in places where square- 
set or other timbering is used, is eliminated. Hence the fatality rate 
from falls of persons is about one-half as great in mines (narrow 
veins) using little timber as in those working large ore bodies and 
using a maximum amount of timber. 
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It is doubtful whether the ore chutes used in working large ore 
bodies are as well guarded as they should be. Usually the chutes are . 
cribbed to the top of the loose ore or rock, but no vertical timbers 
protrude above their top, so that conditions for a man falling in are 
ideal. In square sets the floors are often in poor condition, with 
plenty of broken and loose plank and unguarded openings through 
which a man may fall, even if he is cautious in all of his movements. 

The hazard due to the use of explosives, however, does not appear 
to be so great in wide ore bodies, probably because less powder is 
required to break the ore than in narrow, tight veins. 

There is likely, however, to be much drill dust in all overhand 
stoping, as the men are drilling ‘“uppers.’”’ The powdered rock falls 
directly in front of the miner and is intimately mixed with the air 
he breathes. In underhand stoping it is an easy matter to keep the 
holes filled with water and thus allay the dust, whereas with overhand 
stoping a somewhat complicated mechanical equipment is required to 
accomplish the same result. 

The fatality rate for overhand stoping in large ore bodies where a 
maximum amount of timber is used is 5.23 per 1,000, as compared 
with 4.90 in the narrow ore bodies. Although these figures are rep- 
resentative for a single year, not enough data have been collected to 
warrant drawing reliable conclusions. 


ROOM-AND-PILLAR METHOD. 


The figures covering mines in which the room-and-pillar method is 
used represent the returns of 41 mining companies, employing 8,335 
men (surface shops excluded). The mines include 22 lead and zinc 
mines in the Mississippi Valley, 8 iron mines, 5 of which are in 
Alabama; 6 gold mines, and 5 gypsum mines. 

Room-and-pillar mining is especially adapted to sheet-ground 
deposits, lying approximately flat, and little or no timbering is used 
other than an occasional prop. The roof is entirely supported by 
pillars of ore 15 to 25 feet in diameter, left, as a rule, where the roof 
conditions demand, without regard to regularity. Sometimes the 
pillars are the poorest ore in the mine and are not recovered, and 
sometimes, where the ore is of average richness, the pillars are drawn 
after the rooms have been worked out. 

For the successful use of this method of mining a solid back or roof 
which can be easily supported is required. In the lead mines in 
southeast Missouri there is a strong limestone capping, which is so 
self-supporting that about 85 per cent of the workable ore is extracted, 
leaving only 15 per cent in pillars. 

As would be expected, the fatalities and injuries due to falls of per- 
sons are much lower for this group of mines than for the two preceding 
groups in which overhand stoping methods are employed, 
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Fatalities and injuries due to explosives are much higher, because 
large faces of ore are exposed and heavy charges of dynamite are 
used. These flat ore bodies, when mined, leave large open spaces, 
and the danger. from flying pieces of rock and ore from blasts is 
increased because the men can not get to proper shelter so readily 
prior to firing shots. As shown in Table 22, the fatality rate due to 
explosives is higher in this system of mining than in any other, 
whereas in serious and slight injuries it ranks second. Accidents due 
to haulage systems and falls of roof are considerably higher than in 
any other group. 

The total fatality rate in the room-and-pillar mines considered is 
5.76 per 1,000, as compared with 5.23 for mines stoping large ore 
bodies and 5.10 for the mines using the caving method. 


CAVING SYSTEMS. 


The data relating to this system of mining include the returns of 
53 companies operating mines in 9 different States and employing 
20,177 men. Of the 53 companies represented in this group, 42 
operate iron mines in Minnesota and Michigan, 5 operate copper 
mines in Arizona, and 4 others operate copper mines—the mines 
being in California, Nevada, New Mexico, and Utah. 

Many different names are applied to caving systems, but the 
principle of all the systems is nearly the same. A certain system 
may be employed in different States but be known by local names, as, 
tor example, the name of the mine foreman who introduced it at a 
mine, after having gained his knowledge of it at some iron mine in 
Michigan or Minnesota. The methods included in this classification 
include top slicing, substoping, block caving, pillar caving, etc., and 
the preliminary work that is absolutely necessary for all caving 
systems. 

As would be expected, the fatalities and injuries from explosives 
are much lower in this group than in any of the others except in 
open-pit mining without steam shovel. A minimum amount of 
explosives is used, the weight of the overburden being expected to 
crush and loosen the ore so that it can be extracted without blasting. 
The fatality rate tor this group of mines is 5.10 per 1,000 men em- 
ployed, as compared with 5.76 for room and pillar and 5.23 for over- 
hand stoping in wide or large ore bodies. The fatalities due to falls 
of rock, as indicated in Table 22, are slightly less than in mining by 
room and pillar and by overhand stoping. The serious and slight 
injuries, however, are somewhat in excess, owing no doubt to the fact 
that while a man is shoveling or barring down the ore in a chute his foot 
or hand may be injured by a picce rolling down. Also the miner 
often works where there is a large amount of crushed and broken 
timber, so that he receives many cuts and bruises. Timber and 
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hand tools are responsible for 18 per cent of the serious injuries and 
17 per cent of the slight injuries in the caving systems of mining. 

Fatalities due to falls of rock are 2.08 per 1,000 employed (Table 22) 
as compared with 2.35 in large ore bodies where overhand stoping 
is used, and 2.64 where the room-and-pillar method prevails. In most 
cases the rock has not far to drop, which may possibly account for the 
smaller number of fatalities in this system. 


OPEN-PIT MINING WITH STEAM SHOVEL. 


The returns from mines that use the open-pit method with steam 
shovel represent 26 operating companies, employing 9,591 men 
(surface shops excluded). Of the 26 companies, 15 in Minnesota 
and 6 in Alabama are iron-mine operators, and 1 each in Nevada, New 
Mexico, and Utah operates a copper mine, and 1 in Tennessee operates 
a phosphate mine. 

The controlling factors in the choico of this method of mining are 
the areal extent, elevation with respect to the surrounding country, 
amount of overburden, and depth to which the deposits extend. 
The steam shovel may be used in handling massive deposits of a wide 
range of hardness, although it is best adapted for use with those ores 
that break into fragments readily. Work at these open-pit mines 
is conducted on a scale comparable with railroad transportation, 
inasmuch as the majority of the ore is loaded direct by steam shovel 
into railroad cars operated by standard locomotives. The accident 
hazard includes many of the dangers to which railroad employees are 
exposed. 

A large amount of explosives is used, and as shown in Tables 22 
and 23, explosives cause about one-third of the fatalities. Serious 
and slight injuries due to explosives are also higher in this system of 
mining than in any other, largely because large quantities of explo- 
sives are used and blasting is in open air, so that fragments of rock 
may fly many hundreds of feet. Although a mining company may 
be doing all it can to guard against injury from the use of explosives, 
yet there is always the possibility of some one passing near by or, per- 
haps, working in an obscure place unaware of the warning given pre- 
vious to the exploding of a large charge of powder or dynamite. 

The fatality rate for this group as a whole is approximately one-half 
as high as in all-underground operations. There seems to be but 
little difference between the fatality rate in open-pit mines with steam 
shovel and those without the steam shovel, the rates being 2.50 and 
2.28 per 1,000 men employed. The steam-shovel mines were oper- 
ated 275 days a year as compared with 229 days for the other open- 
pit mines. The fatality rate adjusted to a 300-day basis becomes 
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2.73 for steam-shovel mines and 2.98 for open-pit mines not using 
the steam shovel. 

The serious and slight injuries are considerably higher than in the 
open-pit mines without the steam shovel. This difference is largely 
due to the machinery about the shovel, to the necessity of adjusting 
and placing the steam shovel, and to accidents from railroad opera- 
tions, such as coupling cars, throwing switches, and laying track. 
The 46 days’ excess exposure to the mining hazard should be respon- 
sible for nearly 20 per cent of the difference. 


OPEN-PIT MINING WITHOUT STEAM SHOVEL. 


As regards the open-pit mines without the steam shovel, the returns 
represent 13 operators employing 2,192 men and include 6 phosphate 
mines in Florida, South Carolina, and Tennessee; 1 iron mine each in 
Alabama and Michigan; 1 copper mine each in Alaska and Arizona; 
and 1 gold mine in California in which much of the ore is mined by 
the “glory-hole’”’ method. 

In the open-pit work without steam shovel the ore is blasted down 
from the bank, loaded directly into small tram cars, and dumped into 
bins or railroad cars. This method of working, however, is becoming 
more or less obsolete and is being supplanted by the use of drag 
lines or wheel scrapers and, where the deposits are large enough, of 
steam shovels. 

In the matter of safety, the figures given in the accompanying tables 
(Tables 22 and 23) indicate that the system under consideration is 
safer than any other system, yet the number of men involved is not 
large enough to permit the making of a definite statement to this 
effect. The number of days worked per year is less than in any other 
group, and hence the exposure is less. The method is, however, more 
or less comparable with quarry work, figures for which are given in 
the table following. All of the open-pit work is conducted where there 
is plenty of light, thus giving the miner an opportunity to see condi- 
tions as they exist. Furthermore, the air is good and in most cases 
there is ample room for the miner to keep out of the way of any falling 
material. 


Number of persons killed and injured per 1,000 employed at quarries in the United States. 


a me Seriously | Slightly 
Year. Killed, injured. | injured, 
1.69 7.95 40.81 
1.88 7.77 49.98 
1.72 10. 28 62.55 
2.05 14. 66 74.45 
13.69 63.87 
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Table 22 shows six principal groups of mine accidents as follows: 
Falls of rock from roof or wall; run or fall of ore while loading at chute, 
bin, and working place; explosives; haulage; falls of persons; shaft 
accidents; and miscellaneous. This table also shows the percentage 
of accidents due to any one cause, these being arranged according to 
the method of mining. Thus, for example, the falls of rock represent 
35.56 per cent of the fatalities in overhand stoping in narrow veins 
and 44.85 per cent of those in overhand stoping in wide ore bodies. 
To permit comparison of one method with another, the number of 
fatalities per 1,000 men employed, classified by system of mining, is 
given. 

Table 23 shows 361 fatalities, 3,899 serious injuries, and 20,407 slight 
injuries by the causes reported by the operators, the fatalities being 
grouped according to the six groups of mining systems. 

Table 24 shows for 1914 asummary of metal-mine accident figures 
grouped by methods of mining. 

It is hoped that the details presented in the tables mentioned above, 
by localizing some of the principal hazards of the mining industry, 
will be of assistance to mine operators in conducting safety campaigns. 
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TaBLE 23.— Metal-mine accidents in 1914, 


NUMBER KILLED. ‘ 
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by causes, grouped by mining methods. 
NUMBER KILLED. 
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TaBLE 23.— Metal-mine accidents in 1914, 
NUMBER KILLED. 
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by causes, grouped by mining methods—Coutinued. 


NUMBER KILLED. 


Open pit. 

A rT e : 
e = = 5 gs 
S 5 oe = ms 
. ~ | £3 
Fy g a2 | 5 £6 
5 2a 3 a Sa Grand 
a “Ho ° eq . 

eS , = g 
Ss 53 . 4 3 £8 =3 2 total. 
pd oe a a! 2 = ; a 
3 3 ~ © Fd = Co oR x ; g a 
=] Go; e —E -*: 7 ‘ a b 
= Q $.2 6 =s Ss iad 2 a 2 
> 2 as ‘st z S a | Soh = 3 a 
7) o £ A=] = <3 o 8 ° 
= ps} a ins Keg o § 
§ & a, E 3 3 S Be i oc ne 4 
Ms a, Ve z 2 ree) s S 
| & = = a & oso 8 8 
=| x | 3 & 3 a 3 23 2 3 = ° 
me ] = n eH Ke = = g io) fo) & 


Jriginal f 


Diatzes by (SOC gle PRINCETON UNIV 


74 


(1914.) 


TABLE 24.-—Summary of metal-mine accident data grouped by methods of mining. 
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FATALITIES AT PLACER MINES. 


Tables 25 and 26 following con- 
tain the combined reports of 743 
operators of placer mines, includ- 
ing dredges, hydraulic mines, and 
underground gravel mines. At 
these mines 6,521 men were em- 
ployed and 15 men were killed, 
the fatality rate being 2.30 per 
1,000 men employed, as com- 
pared with 2.25 for 1913 and 2.43 
for 1912. The average length of 
time these thines were operated 
during the year was 204 days. 
The placer mines of Alaska 
worked approximately 180 days, 
and all other placers 231 days. 
The average length of time all 
metal mines (except placers) were 
operated was 273 days. 

Although the fatality rate for 
placer mines (2.30) is somewhat 
lower than that for the other 
metal mines (3.59), yet the length 
of time the employees were ex- 
posed to the mining risk was less. 
If the number of employees in 
placer mines be reduced to the 
300-day basis, it becomes equiva- 
lent to 4,430 men, with a fatality 
rate of 3.39, as compared with 3.94 
for all other mines, not including 
placer or coal mines. The serious 
and slight injuries occurring at 
Alaska placer mines were not in- 
cluded in the Territorial mine 
inspector’s report, hence these 
details are incomplete in this 
report, being based on reports 
received from only a small num- 
ber of the operators. 

Tables 25 and 26 follow. 
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TaBLe 25.—Accidents in placer mines in the United States during the calendar years 
1912, 1918, and 1914. 


Cause of accident. Num 
ber 
killed. 


Dredging. 


Machinery.....-...---------- 2 
Hloctricity... .cesiscewscecssselsscseacs 
Boiler explosions or bursting 

Steam pipes... ....-0---cc-lescccncs 
Falls of persons. 
TOOISEsss.00005 


Total number killed or 
injured by dredging 
accidents........---- 4 


1912 


Num- 
ber se- 
riously 
in- 
jured. 


Num- 


slightly] ber | riously 
in killed. 


1913 


Num- 
ber se- 


jured. 


Hydraulicking. 


Cave of bank.....-..--.+---+ 
Explosives....- 

Hydraulic giants. 
Falls of persons. .... 
Rock while handling. 
TOONS: 35525520 -s20e ese 
Machinery, derricks, etc. . 


Total number killed or 
injured by hydrau- 
licking accidents..... 


Sawnewr 


Underground. 


Fall of roof or gravel....-..--]........ 
Timber or hand tools....-..-|........ 
EEXplosiveeascs 2 ssicossececacoc|snese ces 
Falls of persons......--.--.--]...-.2++ 
Wpulages 325. ssceleccesseyslescenese 
Drilling nc cy cceesicpessesose|s qoadcas 
Hoisting...... RO eG tee. 
Steam (when steam points 

GLO NHOD) 2 cas .'s ces adsursngdascegnss 


Other causes...... eSSs TerES cl Caremstaee . 
Total number killed or 
injured by _ under- 
ground accidents. ...).......-|......-- 14 
Grand total.......-..- 8 23 228 


@ Includes fatalities in Alaska placers. The fatalities for 1912 and the serious and slight injuries for 1912, 
1913, and 1914 are not included in this report. 
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METAL-MINE, COAL-MINE, AND QUARRY ACCIDENTS COMPARED. 


Comparative data for metal mines, coal mines, and quarries of the 
United States during 1913 and 1914 are shown in the table on page 78. 
The majority of the coal-mining States have systematic coal-mine 
inspection, which tends to reduce the accidents; whereas many of the 
metal-mining States have no inspection service. 

On account of the great disasters that occur in coal mines and the 
prominence given to them by the newspapers, coal mining is usually 
considered much more hazardous than metal mining. 

As the figures show, metal mines usually do not claim their death 
toll in disasters that involve many men, most of the men who die 
from accidents being killed one at a time. Altogether, there were 
reported in the metal mines in 1914, 32 accidents in which 2 or more 
men were killed at one time, making the total thus killed 81, or 14.5 
per cent of all the fatalities, as compared with 11.6 per cent in 1913, 
12.3 per cent in 1912, and 19.5 per cent in 1911. 

Although the fatality rate in metal mines during 1914 was 3.54 
per 1,000 men employed, and in coal mines 3.22, yet the comparison is 
not absolutely fair, for the reason that the metal miners worked 271 
days as compared with 207 days for the coal miners. Thus the men 
in the metal mines were exposed to the mining risk 64 days longer than 
were the coal miners. If both rates be reduced to the 300-day basis, 
the metal-mine fatality rate becomes 3.92 per 1,000 300-day workers 
in comparison with 4.67 for the coal mines and 2.64 for quarries. 

Percentages of men killed by various causes, also the number em- 
ployed and the number killed, in metal mines, coal mines, and 
quarries in the United States are shown in the following tabulations. 

*15020°—16——6 
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Percentage of persons killed by different causes in and about metal mines, coat 
mines, and quarries in the United States during 1911, 1912, 1918, and 1914. 


Cause of death. 


Falls of 
over- Haulage 
Kind of mine. burden, and Ma- |Gasand 
roof, |Explo-| handling |Fallsof| Elec- chin. | Gust | Other | 7, tal 
quarry | sives. | rock, | person. | tricity. explo- | causes. | *O- 
material, ore, or eTy- | sions. 
ore, or coal. 
coal. 
1911: 
Metal mines........ 11. 23 7.63 | 15.39 2.45 th eres 27.62 | 100.00 
Coal mines. .......-- 4.93 17. 54 LH 3. 46 1.77 | 13.94 8.24 | 100.00 
me sacadeeneoass 26. 60 20. 21 8.51 1.06 WADE Lense xa 9.05 | 100.00 
Metal mines........ 14.21 9.99 | 13.91 3.78 Pe eee 19.51} 100.00 
Coal mines..........- 5. 64 19.11 1.19 3.60 1.86 | 12.75 7. 100. 00 
Quarries. <2... e055:! 22, 07 22.07 9.39 1.88} 10.80 |.......- 9.85 | 100.00 
Metal mines........ 13. 04 11.42} 12.31 3.80 SC eee 19.33 | 100.00 
Coal mines.......-..;- 4.96 18. 63 1.80 3.16 1.79 | 18.46 5.81 | 100.00 
we pee emenGcaetd 24.04 18.04 9, 29 2.73 | 10.92 |......-. 14,22 | 100.00 
Metal mines........ 10. 73 8.96 | 16.11 3.04] 2.51 |........ 09 | 100.00 
Coal mines........--- 5.95 18.78 2.85 4.08 2.08 | 14,22 5.95 | 100.00 
Quarries. ......-.-..- 19. 44 17.22 | 12.78 1.67 Cy fl een 12.77 100. 00 


Number of men employed and number of men killed in and about all mines and quarries 
in the United States during 1911, 1912, 1913, and 1914. 


Metal mines. Coal mines. 
Number killed. Number killed. 
Year. Number ee ee 
seated Per 1,000 sanloeed P 
sloyed. er 1, employed. er 1,000 
I Total em- Total em: 
ployed. ployed. 
695 4.19 728, 348 2, 656 3.65 
661 3.91 722, 662 2,419 3.35 
683 3.57 747, 644 2, 785 3. 73 
559 3.54 763,185 2, 3.22 
650 3.80 740, 460 2,578 3.48 
‘ be 
Quarries. Total, mines and quarries. 
Number killed. Number killed. 
Year. * 
Nohiber | | Namba Po 
em- 
a Per 1,000] employed. Per 1,000 
ployed. | Total, em- ® Total. em- 
ployed ployed 
110,954 188 1.69 1,005, 281 3,539 3.52 
113, 105 213 1.88 1,004, 966 3, 293 3. 3 
106, 278 183 5 Ee 1, 045, 198 3,651 3.49 
87,936 180 2.05 | 1,009,236 3,193 3.16 
Average for 4 years....................) 104, 568 191 1,83 | 1,016,171 3,419 3.36 
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METAL-MINE ACCIDENTS IN FOREIGN COUNTRIES. 


Table 18 has been compiled from official reports of representative 
foreign countries in which mining is an important industry. The 
table shows the number of men employed in and about metal mines, 
the number killed, and the rate of fatalities per 1,000 men employed. 
It will be noted that the fatality rates are lower than those of metal 
mines in the United States. One reason for the difference is that 
for many years rigid inspection has been enforced in most of the im- 
portant foreign mining countries. In the older nations, as Great 
Britain, Germany, and France, the majority of the miners have 
worked about mines from childhood, as did their fathers and grand- 
fathers before them. Another reason is that in these countries the 
majority of the miners speak a common language, and there is com- 
paratively little misunderstanding of orders given by mine officials. 

In the United States it is not uncommon to find at a large mine 
men representing 10 or even 20 nationalities, a very large percentage 
of whom can not speak English nor understand another language 
than their own. An Italian and a Swede may work side by side in 
a mine under a shift boss who gives his orders in English, a language 
not understood by either of the two men. In case an accident hap- 
pens the survivor testifies through an interpreter before the coroner's 
jury that he thought the orders of the shift boss—not at all what 
they actually were—were ‘“‘so and so.’’ A common language is essen- 
tial to safety in mining. 


NONFATAL ACCIDENTS CLASSIFIED BY PARTS OF BODY INJURED. 


Table 27 was compiled from a number of the State mine inspectors’ 
reports in which details were published relating to the more serious 
nonfatal injuries. This table represents 1,408 nonfatal injuries at 
mines in various parts of the United States, and while not complete 
is sufficiently representative to furnish some data that may be useful 
to hospitals and first-aid departments in choosing their surgical equip- 
ment. The table shows the injuries classified by causes, and at the 
same time shows the part of the body injured. (See also figure 3.) 
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Figure 3 shows the percentage of the accidents affecting certain — 
parts of the body, as head, face, arms, etc. It will be noted that 19 
per cent of the accidents result in injuries to the legs, 17 per cent in 
injuries to the feet, and 24 per cent in injuries to the hands. ~ 


_Ficure 3.—Nonfatal injuries classified according to part of body affected. 


ACCIDENTS AT METALLURGICAL WORKS. 


The data presented on the preceding pages are for mining opera- 
tions only and in no way are intended to include accidents at ore- 
dressing plants and smelters. The Bureau of Mines has collected 
data showing the number of men employed and the number of acci- 
dents at ore-dressing plants and smelters for the calendar years 1913 
and 1914, summaries of which are given in tables following. The 
number of men employed at ore-dressing plants in 1914 was 14,501 
and at smelters 26,960. The fatality rates at the metallurgical 
plants are considerably lower than in the mining industry. The 
serious injuries at ore-dressing and smelting plants are also less than 


Gor gle PRINCETON INIVERSITY 


METAL-MINE ACCIDENTS DURING YEAR 1914, 83 


at the mines, while the slight injuries at smelters are slightly in 
excess of those reported for the mining industry as a whole. 

Tables 28, 29, and 30, giving statistics covering metallurgical works, 
follow. 


TABLE 28.—Summary of accidents at ore-dressing plants in the United States, 1913 
and 1914.4 


- Seriously Slight 
Killed. injured, injered! 


1914 1913 1914 1913 1914 
Accidents by causes: 
Haulage system (cars, motors, ete. ) iaitdcteibiocal  “Ailbactectet 19 19 79 
Railway cars or locomotives ber 10 3 24 35 
Crushers CT ere er ee STE tree ee & 6 6 27 17 
ROMS OM StAMPS 3.2502 nccc5 cc pce ceestesewnee seenss ‘ 7 8 24 33 
Tables, jigs, Mec ercrer 14 10 51 36 
Other machiner 61 4l 158 129 
Falls of persons. ... 51 34 187 171 
Buffocation in oreWins 0. stwsiccsssessaccecsetet| OL  —_- Bifeacseasabssccwscsfesamedets 2 
Falling objects (rocks, timbers, et 51 21 316 201 
Cyanide or other poisoning 1 1 7 8 
Scalding (steam or water) swage Sete 4 1 20 8 
Electricity... soe 5 4 16 
Hand tools........- 14 14 185 119 
Nails, splinters, etc...........-.--------+- 2 1 5 73 
Flying pieces of rock from sledging or crus er ope tyeweaa las aS 4 9 128 41 
Other causesiccc dsc of osoeeg The tedenet ses lecaseents | 59 47 375 252 
| 
Total number killed or injured................ | | 307! 223 | 1,670] 1,211 
i 
Accidents by States: | 
AMMDAMNG So ccvc sees ssaereacesaeeees-eanseersensy 0 1 0 15 1 
AlOSKE 2 2 5ss S22 ops es exe ce enteceresensernae sca ssies# 1 (>) 3 (b) 
AriZOU oes is5 obs 25 oes sS54 252 Deas eee pected 5 64 58 71 229 
Caliirniai-.4356 202 tEeiaanss acta ees faa ges Mag none 1 7 17 29 94 
Coloradis. 52 strso5. Se icp cs 3 eee saeekarebad odains EET 2 30 17 97 86 
TOBHOS 5c 5 005,555 $5 3:5853 Fes ba Sos eh Seeines 05 L55.80% 528 1 7 5 23 14 
TUINOIS. sale, Hh coat palo Saensac gases osha Semae fone 0 1 33 1 
Michigan... 1 8 25 17 26 
Missouri. . 2 ll 12 198 168 
Montana. 4 23 20 166 10L 
Nevada. ... 2 19 18 64 65 
New Jersey 0 4 5 25 22 
NOW. MOXI00 ooo ics occ vens oc'cs's vivescejensse nteees 0 7 8 104 87 
INOW. YON oi ovesries cos. scar ncaeseegesersctsiess 0 0 4 0 8 
QOEIAHOMAL; <5 cas seca sazsn ants vasecesk vacieweaasie 0 3 4 8 31 
OrbgONics sss caszacetamsanatedsccscawscsacsersaesene 0 0 1 3 4 
Both. Dakota>: 2<2 po3<tsstaee say ccseeecasassecarad 0 5 4 29 6 
AT ONNOSSEOs = 5:25 75S 300 Eras eye's FRR ra bas Does iaieRee 0 2 0 11 1 
PENA cdiaagsalecn sabes sd celnas NIST ET As Rowe tesa seit 0 0 1 0 6 
Mitihy.cascy ceva ct ys autecase elo ctkas tape dgusewiaegecie’s 4 97 16 434 195 
Mireittiac, «come ap wew eye ecelys cis aaguse pace Sa paseg ee 0 2 1 18 4 
Washingtona2in2. bas senesseeeaonese teow ane geese 0 0 0 0 0 
Wisconsitis. 5,302 :ciccia08 sata s oesasicetedcenaxbeeoae 0 3 0 65 16 
Other Slates. s .5.ccn6 os tccpnSdadetapaescsa nade aes 0 13 2 60 19 
Total number killed or injured...............-. 23 307 223 | 1,670 1,211 
Number killed or injured per 1,000 employed . ........ 1.07 1.59 15.38 | 111. 44 83.51 


a Fay, A. H., Accidents at metallurgical works in the United States, 1913 and 1914: Tech. Paper 124, 
Bureau of Mines, 1915, p. 11. 
>’ No report rendered. 
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TaBLE 29.—Summary of accidents at smelting plants in the United States, 1913 and 
1914.4 


- Seriously Slightly 
Killed. injured. injured. 


Accidents by causes: 
Haulage system (cars, motors, etc.)......-.-.--.-- 
Railway cars or locomotives........-..--------.+-- 


Other machinery... 
Falls 0° PO@rsons es 52 Ssece5ss ceedcce ees wees aecaat 
Suffocation in ore bins. .........---2---.e-eee ee eee 
Flying or falling objects (rocks, timbers, etc. 5 a 
Gas (burning or asphyxiation).................... 
Scalding (steam or water)......--..-..--2---+-005- 
Blectrichty'.. so lce caseeswea reese nn MES cage ws Gses tes 
Hand to0ls.... 0.0. ses ¢scccc0sepeesecesness oe sens an 
Nails, splinters, ete... Sere s eet 
Biumace spa. 3sc.ee.tscs5ee3 foaccessowsreeteieses 
Burns from matte, slag, or molten metal (pouring 
OP SPINE) fowsssescrecscssecsas hcaeesece sass ows 
Het-metal explosions 5 
Ofher Causes... o2c ess ochscs sesssede od cezeceeisecss 


Total number killed or injured.........-...... 


Accidents by States: 
ATIZONS: sccsracsssqadeensssaersvasscawensns'sitas dad 
California. . 
Colorado. 
Tllinois. 
Kansas 
Missouri. 
Montana. 
Nevada... 


Oklahoma. .. 
Pennsylvania. . 
‘Tennessee. . 


Ttah.. 
West V ‘irginia.. : 
Other Stateses ssc on dew cecspeSecaesgeccccoeseIesy as 
Total number killed or injured................ 47 33 1,015 | 3,507 4,658 
Number killed or injured per 1,000 employed ......... 2.29 | 1.22 37.65 | 170.54. | 172.77 


a Fay, A. H. , Accidents at metallurgical works in the United States, 1913 and 1914, Tech. Paper 124, 
Bureau of Mines, 1915, p. 10. 
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TABLE 30.— Number of men employed and average number of days worked at metallur- 
gical plants (erclwding won blast furnaces) in the United States during the calendar 
years 1913 and 1914.4 


Smelting plants. * Ore-dressing plants. 


1913 1914 1913 194 
State. 
Number | Average] Number | Average}, Number | Average| Number | Average 
ofem- days ofem- days of em- days of em- days 
ployees. | worked.| ployees. | worked. |) ployees. | worked.| ployees. | worked. 
AlabaMas. cccascecst[scsesssacdsfeacasist alesaaretetenioaseaaaea 130 240 100 173 
AlaSK a oso se edebeg es |aone chs ee She dace let ssucdndacs s[es 5 ceca Bpsesesatseteterenoad 225 338 
Arizona...... Jemaety 2,979 357 2,491 1,321 347 1,314 333 
APRIMSUG: S55 Sass 52 se |s aap Sainied 22) sis she os’ 4] gSiedidewicd cat cele catfsweaets aus el hae’seru ac (8) wily eat eerc 
Céliforniancs.sccacaes 1,093 322 917 
Colorado. .........+.. 2, 734 362 
GOI IG Sis oie orcs cat eaves eeSedelacewnsson| cane 
ANNO tacticcatseesssloaseasesaanbewpasasaals ob 
Wingless assscecke084 1,946 358 
InNdisngscisssceesends (8) Westies 
OWA) 202,05 sate eOoss defen sonncats dieee sees hate naranat lataae ehaikeanatonsae tie cte ose. 
Kaisas. css. cicesceses 800 336 
Mascnchisettss o.0.5.22( a5 gesacesofasseciecs sli sagecentss|szac specs 
Michigan............. One sae sates 
AM innieso talc. ots teen, es ere Be ron dace seed ba wenn 
Missouri.......--....- 1,006 358 


New Mexico.........- 
New York...... seuve 


Oklahoma........-.-. 
WOTOZOR Ss 25055555558 
Pennsylvania. ....... 
South Carolina 


Virginin.s.ssi.secsse0 


Wisconsin...........- 
Wyoming..........-. assole 
Other States......... 


Total... 2.0.5.6: 20,564 |......... 26,960 |......... 14,985 |........- 14,501 |......... 
355 3 


a Fay, A. H., Loc. cit. 6 Included in “Other States.” 


WHO IS TO BLAME FOR MINE ACCIDENTS? 


In every industry a certain percentage of the accidents is incident 
to the hazards of the industry, and for these no responsibility 
is to be placed cither on the management or on the injured persons. 
Just what this percentage is in the mining industry is not definitely 
known, but figures compiled from the records of the Department of 
Mines of the Union of South Africa indicate that about one-half of 
the fatalities at mines are due to the hazard of the industry, that is, 
‘danger inherent to work or misadventure.” Of the remaining acci- 
dents, the responsibility for a certain percentage can be placed on 
the miner and the management. 
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The actual responsibility for a mine accident is often a delicate ques- 
tion and the answer depends largely on the person making the report. 
There is a natural tendency to shirk responsibility and to throw the 
blame on the other party whenever possible. It is difficult to obtain 
an unbiased report on accidents unless they are investigated by some 
disinterested person, and this is not always done. There is careless- 
ness of both the miner and the management. Little information is 
available showing to what extent the personal character or tendency 
of the miner and his coworker, the mine foreman, or the superin- 
tendent and others in authority, enters mto the causes of accidents. 
Many accidents are due to the inexperience of the miner, his failure 
to heed orders, a misunderstanding of instructions, and, last but not 
least, carelessness of himself or fellow workers. A foreman or super- 
intendent may fail to give proper warning regarding the conditions 
of certain parts of the mine; he may not have inspected certain stopes, 
rooms, or entries on the day of an accident; the mine may not be 
properly equipped, or the operator may neglect to comply with the 
inspector's recommendations. Evidently, there is a personal equation 
of both the operator and the miner which must be considered. 

Since 1911 the Government inspectors of the Department of Mines 
of the Union of South Africa, after investigating all fatal accidents, 
have tabulated the results, placing the responsibility in seven groups, 
as shown in Table 31 following. This tabulation represents 2,497 
fatalities, and should be thoroughly representative of the mining 
industry, as it includes more than 200,000 employees for a period of 
24 years. They represent the Transvaal, Cape Colony, Orange Tree 
State, and Natal mines. 

The first group shown by the South African inspectors places 56.03 
per cent of the fatalities as inherent in the work or to misadventure. 
Those fatalities that might be attributed to the mining company are 
stated as follows: Defective plant or material, fault of management, 
and fault of foreman. The summary of data covering these three 
shows that the operator was responsible for 17.50 per cent of the 
fatalities during the period covered. Of the fatal accidents, the 
statistics show that the injured person was responsible for 17.10 per 
cent as due to carelessness, ignorance, and disobedience of orders. 
This figure is practically the same as that representing fatalities 
chargeable to the management. In addition to the fault of the in- 
jured person, there is also the fault of others, which in the South 
African reports includes those accidents due to a fellow workman’s 
carelessness, ignorance, and disobedience of orders, representing 5.93 
per cent. Combining these two would place upon the miner and 
his associates 23.03 per cent, while the management was responsible 
for 17.50 per cent. Table 31 follows: 
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TABLE 31.—Responsibility for fatal accidents in the Union of South Africa. 


I9tL. 


(July 1 to Dee. 31). 1912. 1913. Summary. 


Cause. Number killed. | Number killed. | Number killed. | Number killed. 


Total. | Per cent.} Total. | Per cent.| Total. | Percent. | Total. | Per cent. 


1. Danger inherent to work 

or misadventure......... 58. 49 524 53.09 572 57.66 | 1,399 56, 03 
2. Defective plant or material. 1,93 47 4.76 41 4.13 9S 3.93 
3. Fault of injured person: 

Carelessness...........-- 12,35 8A 8.71 54 5. 44 204 8.17 

Ignorance. .......2...... 1,93 25 2. 53 21 2.12 56 2.24 

Disobedience of order... . 7.92 73 7.40 53 5.34 167 6. 69 
4. Fault of management...... Lo ll 1.11 37 3.73 56 2.24 
5. Fault of gangers (foremen) 7.92 124 12. 57 118 11.90 283 11.33 
6. Fault of others............ 5.02 59 5. 98 63 6,35 148 5.93 
7. Joint fault of 3, 4, 5, 6. 2.90 38 3.85 33 3.33 86 3.44 


100. 00 | 987 100. 00 992 100.00 | 2,497 100. 00 


THE BURDEN OF RESPONSIBILITY. 


The figures as cited herein represent the mining industry of South 
Africa, where_a large majority of the miners are Kaflirs and where it 
would be an easy matter for the inspector to shift the burden of 
responsibility onto the miner. The Kaffirs in their native land are not 
miners, and have absolutely no knowledge of machinery, electricity, 
or explosives when they begin work in the mines; yet, these figures 
show that less than one-fourth of the fatal accidents are due to 
the carelessness and the ignorance of these uneducated laborers. 
Although seemingly it would not have been difficult to shift the 
burden of the responsibility on to the Kaffir, the figures quoted show 
the responsibility of the miner to be about equal to that of the oper- 
ator, and represent the unbiased result of the inspector’s work. If 
these figures be taken as a standard, the percentage of accidents due 
to these causes should be less in the majority of the mines in the 
United States, especially in those mines where English-speaking labor 
is employed. Where there is an excess of inexperienced laborers 
that do not speak English, it would seem that conditions similar to 
those in mines in South Africa should prevail. 

Although the South African figures show that the mining company 
is responsible for 17.50 per cent, and the miners for 23.03 per cent, 
of the fatal injuries, yet the personal influence exerted by mining 
companies whose officials are careful and enforce strict rules and 
regulations should have a salutary effect on the miners in inducing 
them to be more careful. Lax management will necessarily have a 
tendency to breed carelessness among employees. 

Legislation and the enactment of compensation laws, by making 
fatalities and injuries costly, necessarily will make the operator 
realize the seriousness of the mine-accident situation. The miner 
must be educated and made to realize the dangers he encounters; he 
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must learn that self-preservation and the safety of his fellow work- 
men should receive his first attention; he should cooperate with his 
employer, his associates, and the State mine inspector to the end that 
the mine hazard may be reduced to a minimum. ‘Cooperation for 
safety’’ should be the watchwords of the miner, operator, State in- 
spectors, and all others in any way interested in the mining industry. 


FORM FOR MINE-ACCIDENT RECORDS, 1916. 


As a result of the work already done by the Bureau of Mines in 
collecting accident statistics, the obtaining of more information re- 
garding the various kinds of accidents has been found desirable. For 
example, the explosives accidents have all been reported under one 
item as ‘Accidents due to explosives,” but the safety engineer, the 
mine superintendent, and others in authority, who are making a 
study of mine accidents, feel that there should be more detailed infor- 
mation concerning such accidents. Thus, “Accidents due to ex- 
plosives”’ have included accidents due to transportation, premature 
shots, thawing explosives, etc.; but if many explosives accidents are 
due to some one cause, this cause should be brought to the atten- 
tion of the safety engineer. To assemble all explosives accidents in 
one group makes it impossible to determine just where the principal 
hazardlies. Thesame is true of accidents due to electricity and haulage. 

In order that more detailed information may be had, the bureau 
presents herewith a form (Pl. I) for recording accidents at mines and 
metallurgical works, in the hope that many of the mining com- 
panies will consider its adoption. Should the companies do so, a 
long step will be taken toward the unification of accident records in 
different parts of the country. This form, therefore, is presented 
with two objects in view: First, that more detailed information on 
different kinds of accidents may be obtained; and, second, that the 
adoption of the form will help to standardize the records. 

The form herein submitted shows how the daily record would 
appear, giving the man’s name and the date of the accident, and 
simply a check mark under the cause of the accident. At the end 
of the form the accident would be classified as causing a fatality, 
permanent or temporary disability, or a slight injury. The time 
lost due to disability may also be inserted. There will be ample 
room under ‘‘Remarks,”’ if further information is desirable, to show 
what the man was doing at the time of the accident, ete. 

The calculation of fatality rates on the number of men employed 
is not as accurate as it should be, for the reason that many of the 
men do not work full time, so that the number of men on the pay 
roll is too high. Rates should be based on the number of full-time 
men actually exposed to the dangers of the mine. This rate can be 
obtained only by recording the actual number of hours worked during 
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the year as shown on the pay roll. The total hours for all laborers 
divided by 3,000 will give the actual number of 3,000-hour workers 
exposed to the hazard of the industry during the year. It is for this 
reason that the form proposed calls for total hours worked by all men 
during the year. 

The bureau has had a number of copies of this form printed (size 
16 by 24 inches) and will gladly furnish sample copies to all those 
who are sufficiently interested to consider adopting it for their oflice 
records. 


LAWS RELATING TO REPORTING OF ACCIDENTS. 


Some features of the laws relating to the reporting of accidents are 
given in the following pages, by States. 


ALASKA. 


An act of the Legislature of Alaska, approved April 30, 1913, author- 
ized the appointment of a Territorial mine inspector, subject to in- 
structions of the Federal mine inspector, and provided that all serious 
or fatal accidents at any mine employing six or more persons should 
be reported immediately by the person in charge of the mine to the 
mine inspector of the district in which the mine was located. Each 
mine inspector was required to render to the governor a monthly 
report of all accidents in his district which resulted in serious injury 
or death. 

As amended April 25, 1915, the law now provides that the Terri- 
torial inspector shall have jurisdiction over all branches of mining, 
shaft-sinking, tunneling, quarrying, and dredging, and the machin- 
ery incident to the reduction of ores or the treatment of the material, 
provided that such jurisdiction shall apply only to the safety of the 
workers in such mining, etc., and provided also that the Territorial 
inspector shall have no jurisdiction over coal mines worked under 
lease from the United States Government. The inspector is required 
to distribute statistical blanks to mine operators, requiring statistics 
of accidents, labor, and production to be filled in and returned to the 
inspector on or before December 31 of each year, under the same 
conditions as now required by the United States Bureau of Mines 
and the United States Geological Survey. : 


ARIZONA. 


The law @ of Arizona provides that all accidents causing death or 
serious injury at any mine shall be reported immediately to the State 
mine inspector. The inspector renders an annual report to the gov- 
ernor for the year ending November 30 (sec. 16). 

By the act of June 8, 1912, as amended May 13, 1913, compulsory 
compensation is provided for accidental death or injuries causing 


@ Acts of 1912, ch. 33, sec. 13. 


Google EN pal 


90 METAL-MINE ACCIDENTS DURING YEAR 1914. 


disability for at least two weeks in all especially dangerous employ- 
ments, including mining, quarrying, and tunneling. The law is 
elective as to industries not listed as especially dangerous. 


CALIFORNIA. 


The Legislature of California passed an act,* approved April 8, 
1911, providing compensation for accidental injuries and establish- 
ing an industrial-accident board to aid in the administration of the 
act. The act is elective for all employments except for State and 
local governments, for which it is compulsory. The employee also 
may elect not to be subject to the act by notifying his employer in 
writing. 

On August 10, 1913, the industrial accident board was superseded 
by the industrial accident commission.® 

Sections 36 to 50 (act of May 26, 1913) create an insurance fund 
to be administered by the industrial accident commission for the 
purpose of insuring the employer, at his option, against liability for 
compensation. The law became effective January 1, 1914. 


COLORADO. 


Section 4303 of the revised statutes of Colorado for 1908 provides 
that all accidents causing death or serious injury involving the loss 
of two consecutive days’ work at any metalliferous mine, mill, or 
metallurgical plant shall be reported immediately to the commis- 
sioner of mines. The commissioner is required by section 4268 to 
render biennial reports to the governor. The published reports are 
for the calendar year. 

A workmen’s compensation law was enacted April 10, 1915, effec- 
tive August 1, 1915, applying to all employers of four or more persons, 
not including private domestic servants and farm and ranch laborers, 
engaged in a common employment. Employers are conclusively 
presumed to have accepted the provisions of the act unless prior to 
August 1, 1915, they have filed with the industrial commission a 
notice of their election not to be subject thereto. The law requires 
employers to keep a ‘record of all injuries, fatal or otherwise,” and 
to report each accident within 10 days to the commission under pen- 
alty for failure so to do. In January and July of each year all 
employers are required to report to the commission the number of 
their employees during the preceding six months and to state the 
number of employees in each kind of employment; also to report 
the aggregate wages paid. Compensation is provided for employees 
whose injuries result in disability for more than three weeks, or for 
their dependents if the injuries result fatally. The industrial com- 
mission is required to report annually to the governor on or before 


a Laws of 1911, p. 790. 6 Statutes and amendments to the code, 1913, ch. 561, secs. 1 and 2, 
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December 15 for the preceding fiscal year and to include in its report 
a statement of the number of awards made by it and a general state- 
ment of the causes of accidents leading to the injuries for which the 


awards were made. 
IDAHO. 


Section 207 of the revised code of Idaho for 1909 provides that all 
fatal or serious accidents at any mine shall be reported immediately 
to the inspector of mines or his deputy. The inspector is required 
by section 209 to render an annual report to the governor. The 
published reports are for the calendar year. 

No compensation law has been enacted. 


ILLINOIS. 


The law ¢ of Illinois requires every employer of labor to report, 
within 30 days, to the State bureau of labor statistics every accident 
causing death or serious injury involving a loss of 30 or more days’ 
time. 

The legislature passed an act > June 28, 1913, relating to compen- 
sation of injured employees, and established an industrial board for 
its administration. The act covers every employer of labor, including 
operators of underground and surface mines and also quarries, and 
makes it the duty of all employers to report to the industrial board 
all accidents which entailed a loss to the injured person of one week’s 
time, or which caused death, for which compensation has been paid 
under the act. The application of the act is elective on the part of 
the employer. Section 2 of the act provides that election is presumed 
unless a written notice to the contrary is filed with the industrial 
board and notice of such declination is given to the employees. 


MARYLAND. 


On April 16, 1914, the Legislature of Maryland enacted a workmen’s 
compensation law, to be administered by the State industrial accident 
commission. The act applies to an enumerated list of industries 
which are considered extra-hazardous, including ‘‘mining, reduction 
of ores and smelting; preparation of metals or minerals; tunneling 
and shaft-sinking; quarries; clay or gravel pits; iron, steel, or metal 
foundries; rolling mills; and the manufacture of explosives and 
dangerous chemicals.’ No compensation is provided for the first 
two weeks of disability, except medical and hospital services and 
supplies. The act became effective to cover injuries sustained on or 
after November 1, 1914. Employers are required to report all 
accidents to the commission, and the commission renders annual 
reports to the governor on or before January 1 showing, among other 
things, the number and causes of all accidents. 


6 Acts of 1907, sec. 1, p, 308. > Laws of 1913, p. 337. 
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MICHIGAN. 


Section 8 of law No. 163, approved April 25, 1911, requires the 
county mine inspector to inspect every working mine in his county at 
least once every 60 days, and section 10 makes it the duty of all 
operators to render any needed assistance to the inspector in his 
work. Section 13 provides that the inspector shall report annually 
to the county clerk all mine accidents causing death or personal 
injury. The published reports are for the fiscal year ending Sep- 
tember 30. 

Compensation is provided for accidental deaths or injuries causing 
at least two weeks’ incapacity to earn full wages. The compensation 
law is elective and is applicable to all industries having one or more 
persons under contract or hire. Every employer subject to the law 
is required to keep a record of all injuries, fatal or otherwise, received 
by his employces and to make a written report thereof within 10 days 
to the industrial-accident board. 


MINNESOTA. 


Paragraph 3924, general statutes of Minnesota, 1913, provides for 
the appointment of a county mine inspector for every county in 
which at least five mines are in operation. The inspector must visit 
every mine in his county at least once every 60 days (par. 3926). All 
operators are required (par. 3931) to give immediate notice to the 
inspector of all accidents causing loss of life or serious personal 
injury. The inspector's annual reports are for the fiscal year ending 
June 30, and are included in the biennial report of the State commis- 
sioner of labor (par. 3934). 

An elective compensation law provides compensation for injuries 
causing death or causing disability for more than two weeks. The law 
(act of April 24, 1913) applies to all industries except farm and 
domestic service and interstate or foreign commerce. 


MISSOURI. 


Section 8462, revised statutes of Missouri, 1909, as amended 
March 25, 1913, provides that any person having charge of a mine 
shall report to the State mine inspector all accidents causing loss of 
life or serious personal injury. The inspector renders an annual 
report to the governor for the calendar year. 

No compensation law has been enacted. 


MONTANA. 


Sections 1717 and 1720 of the revised code of Montana for 1907 
provide that operators of all metalliferous mines in which five or more 
men are employed shall immediately report to the mine inspector all 
accidents causing death or serious injury. The inspector’s reports 
are for the fiscal year ending November 30. By act of March 4, 1913, 
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the inspector’s office is made a part of the department of labor and 
industry, and the inspector’s reports are combined with those of 
the other branches of the department to form one volume to be pub- 
lished biennially. 

A law providing compensation for injuries was enacted in 1909, but 
was declared unconstitutional, leaving no compensation law in force. 


NEVADA. 


The Nevada laws of 1912 provide that all mine operators employing 
wage earners shall render a report to the inspector of mines of all acci- 
dents causing death or serious injury. The report of the inspector is 
for the fiscal year ending November 30. 

An elective compensation law (act of Mar. 15, 1913), applicable to 
all industries employing two or more persons, provides for compensa- 
tion for accidental injuries resulting in death or incapacity to earn full 
wages for at least two weeks. 


NEW JERSEY. 


An act approved by the Legislature of New Jersey March 24, 1904, 
as amended March 26, 1912, provides that all accidents resulting 
in death, or that prevent the injured person from resuming work 
within 2 weeks, shall be reported to the commissioner of labor 
within 24 hours after the expiration of 4 weeks or after the death of 
the person injured. An act approved April 17, 1914, and effective 
that date, amended the act of March 24, 1904, by creating the office 
of inspector of mines and quarries and authorized the appointment of 
an inspector. 

The State has an elective compensation act (laws of 1911, chap. 95), 
and the statutes require every employer to report all accidents to the 
‘“‘Kmployers’ Liability Commission,’ and to state whether the 
employer is subject to the compensation law. 


NEW YORK. 


Chapter 15 of the New York laws of 1910 provides that all accidents 
causing loss of life or injury incapacitating any person for work in 
the operation of a mine or quarry, or in the construction or repair of 
a tunnel, shall be reported within 48 hours to the commissioner of 
labor. The published reports of the commissioner of labor are for 
the fiscal year ending September 30. 

Under the workmen’s compensation law, approved March 16, 
1914, effective July 1, 1914, compensation is provided for accidents 
causing injury or death to persons engaged in certain enumerated 
industries classed as hazardous, among which are included mining; 
reduction of ores and smelting; preparation of metals or minerals; 
quarries; sand, shale, clay, or gravel pits; lime kilns; iron, steel, or 
metal foundries; rolling mills. The law is compulsory as to the in- 
dustries enumerated. No compensation is allowed for the first 
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14 days of disability except such medical or surgical treatment 
and hospital service as may be needed and requested by the injured 
employee. All accidents, fatal or otherwise, must be reported by 
the injured person or by another person in his behalf to the employer, 
and by the employer to the compensation commission. Nonfatal 
accidents must be reported to the commission by the employer within 
10 days after injury and fatal accidents within 30 days after the death 
of the injured employee. The law is administered by the State work- 
men’s compensation commission, which is required to report annually 
to the legislature on or before February 1, showing the awards 
made by it for injuries, and the number and causes of such injuries. 


OREGON. 


An act approved by the Legislature of Oregon, February 18, 1911, 
provides that any employer of labor who employs more than three per- 
sons at a time shall report to the commissioner of labor statistics and 
inspector of factories and workshops all accidental deaths or injuries, 
causing the injured person to cease work. 

An act* approved February 25, 1913, created a State industrial 
accident commission and provided for an industrial accident fund. 
Election on the part of operators to be subject to the law is presumed 
in the case of certain hazardous industries, including mining and quar- 
rying, unless notice of the employer’s declination is filed with the 
commission; and employers in all other industries may accept the 
law by affirmative election. This act was approved by the electors 
at a referendum held November 4, 1913. 


PENNSYLVANIA. 


On June 2, 1915, the legislature of Pennsylvania passed a work- 
men’s compensation law applicable to all accidents occurring on or 
after January 1, 1916. The employer’s election to become subject 
to the law is conclusively presumed unless he files notice to the con- 
trary with the bureau of workmen’s compensation of the department 
of labor and industry. No compensation is provided for the first 14 
days of disability except medical and hospital services and supplies. 
Compensation for death is provided if death occurs within 300 weeks 
after the injury. The bureau prepares and publishes all necessary 
blank forms and distributes same to employers, insurers, and employ- 
ees applying therefor. Funds paid by employers who elect to become 
subject to the law constitute the workmen’s insurance fund, which is 
administered by the workmen’s insurance board. The State treas- 
urer is custodian of the fund. The workmen’s insurance board files 
with the bureau of workmen’s compensation a notice of the names 
and business addresses of all employers who are subscribers to the 
fund. Within seven days after an accident to an employee, employers 
aro required to send notice of such accident to the workmen’s insur- 
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ance board, but this requirement is satisfied if within seven days the 
employer files a notice of the accident with the department of labor 
and industry as required by the act of July 19, 1913. The board 
shall, if necessary, investigate all accidents reported, and is authorized 
to appoint a manager, inspectors, and other assistants to administer 
the fund and to perform the duties imposed on the board. 

The board is authorized to divide the State into ‘compensation 
districts” and to appoint for each district a referee to whom employ- 
ees’ claims for compensation are referred by the bureau when the 
employer and employee can not themselves agree as to the compen- 
sation to be paid. 

When the bureau receives notice from the board that any employer 
has become a subscriber to the fund, the bureau shall promptly trans- 
mit to the board a copy of any accident notice received by the bureau 
from any subscribing employer. The board is authorized to super- 
vise and direct the work of the bureau, and to hear all appeals from 
the decisions of referees. 

SOUTH DAKOTA. 


By an act approved March 1, 1890, the governor of South Dakota 
was authorized to appoint an inspector of mines, whose duty it was 
to visit personally each year each mining county and to examine as 
many mines therein as possible, and make recommendations as to the 
safety of the employees. Mine operators were required to report to 
the inspector all accidents causing serious injury or death. The above 
act, as amended March 4, 1915, provides that the inspector shall ren- 
der annual reports to the governor on January 1 and enumerate in 
said reports all serious or fatal accidents to employees at the mines 
and the nature and cause of such accidents. The inspection law ap- 
plies to all mines except those worked solely by the owners or lessces. 

No compensation law has been enacted. 


WASHINGTON. 


By an act approved March 14, 1911, amended March 22, 1915, the 
Legislature of Washington established an industrial insurance depart- 
ment to administer a compulsory compensation law applicable to an 
enumerated list of extra-hazardous industries, among which are in- 
cluded mining, quarrying, dredges, tunnels, blast furnaces, foundries, 
rolling mills, and powder works. Section 14 requires all employers 
who are subject to the provisions of the law to render an immediate 
report of any accident to the industrial insurance department. 


WISCONSIN, 
The legislature passed an elective workmen's compensation law, 
approved May 3, 1911, applying to all employers of four or more 


persons, election to be made by filing with the industrial accident 
board a notice that the employer elects to become subject to the pro- 
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visions of the law, the election to be binding for one year and there- 
after presumed to continue without further notice in the absence of 
notice of withdrawal. Compensation is provided for injuries result- 
ing in disability for more than one week. 

An act approved Juno 27, 1911, requires that every employer of 
four or more persons shall keep a record of all accidents causing death 
or disability to any employee, and that a similar record shall also be 
kept by all casualty insurance companies and all other societies or 
persons indemnifying employers against liability; and that within 
the first five days of each month all such accidents shall be reported 
to the industrial accident board. 

An act of June 30, 1911, created the ‘‘industrial commission of 
Wisconsin” and provided that the commission should supersede and 
assume the duties of the industrial accident board. 

By an act approved June 26, 1913, the law was amended to provide 
that on and after September 30, 1913, all employers of four or more 
persons shall be presumed to have elected to accept the provisions of 
the act unless notice to the contrary is filed with the industrial com- 
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